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of microorganisms. 


BSM.-II1 is an effective 
economical preservative 
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[he present day demand for mellow leather 
is best met by incorporating 10 to 15% of Myra- 
bolams in the blend 

Myrabolam Extract is the most mellow of alli 
the tanning materials in popular use today and 
its consumption in this country has shown a 


striking increase in the last three years 
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Myrabolam Powder, the Barkey Importing Co 
as the finest colored Myrabolam Extract avail- 
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EXTKACTS 


Representing the world’s largest producers of Que- 
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SODIUM SULPHIDE 
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Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 


the years, all are household names”—respected ATLASEN 
G25 

olkoline 
for their purposes. fotliquor 


because they represent the finest of their kind and 


How many of those names do you recognize as “old 


friends?" How many of the new ones are you familiar 


with? ¢20 


for chrome 


Atlas, keeping apace of, and frequently leading the con 
way to, new progress in tanning, brings you the 


products best suited to your needs. 


It is a fact that when tanners 

ATLAS 
change to Atlas Fatliquors, few $45 
ever change again. for white 
leother 


REFINERY, INC. 
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neutralizing 
action 


with SOLVAY 


AMMONIUM BICARBONATE 


helps you produce better leather 


To improve color, texture and grain in all your 
chrome tanned leathers—solids, pastels, whites 
neutralize with Sotvay Ammonium Bicarbonate 
Although it has a pH of only 7.8 its deeper-pene- 
trating high neutralizing action assures more 
uniform dye penetration—essential to top quality 
leather. Economical to use in 114°% concentration 
economical to buy in 100-lb. vapor barrier bags 


For sample, write your nearest SOLVAY office 


SOLVAY PROCESS DIVISION 
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iceé Oo ie tanning 
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We are importers, processors and manufacturers of practically 


known, reputable tanning extract and dyewoods—for 
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wool and synthetic textiles. Our facilities have grown in 
capacity, flexibility and efficiency. Our skilled technicians 


and research facilities are at the service of th 


i 1 1n 


to it meet and solve individual problems 


your specifications and requirements 


You dependable 


Manufacturers of the 
famous CHEMBARK 
natural Tanning Ex 
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2701-2755 Boston St., Baltimore 24, Maryland 
Experienced technical advice available on request from Baltimore or any of our branches 
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How 1/64 of an inch saves 


your leather from iron 


down with 


HOOKER ELECTROCHEMICAL COMPANY rh a4 


NION STR NIAGARA FALL NY CHEMICALS 
PLASTICS 


cago; Detroit; los Angeles; New York 
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EXCLUSIVE FEATURE... 


Swivel Joint Clamp 


with swinging arm 


Permits rapid lowering or raising 
of flask, beaker or other container 
as in titrations, hydrogenations, etc. 
Particularly convenient in closed 
system assemblies. 


kimi. MAGNETIC STIRRER 


A compact, quiet-running apparatus which $038-C. Stirring Apparetue Magnetic, Thomas 
. 1} f c with encios rheostat gradua id i 
utilizes a rotating field of magnetic force to sits shnaahak aussamad te, ethos 
induce variable speed stirring action withi» with one Kel-F coated S 
either closed or open vessel 
Stirring is accomplished by means of ¢ 
small magnetized bar, which i 9235-G. Ditto. 
the liquid to be stirred and which i 
by magnetic force consisting of 


on agnet ‘hed to the shaf 
nent bar magnet attached to the shai VACUUM TESTED, KEL-F COATED STIRRING 
electric motor and mounted in an alumi- BARS, Thomas, for use with above Stirrer 
num housing with flat top 4% inches Consisting of permanent magnet sealed in she 
diameter and 4!» inches high, on cast meta! of Kel-F. This noninlammable thermoplast 
base. Can be used either on the table or on suitable for use ot temperatures to 2 
a support rod, attached by means of the and is uno - d by acids, including 

. . : trated hydrofluoric and fumin it a 
clamp with swivel joint and swinging arm, -”_ =e a 
’ , - al , . aqua regia and other powerful oxidizing 

an exclusive feature of the Thomas Stirr g 
agents, concentrated alkalies and most or 


Center of stirrer top is adjustable between 

3 and 4'4 inches from support rod. Stirrer 

can be easily raised or lowered on the rod, 9235-U7. Stirring Bars, Magnetized, Kel-F 

and swings in or out of position in a hor Coated, as above described 

zontal plane. Length, in......... 7/8 1-5/8 
Suitable for any stirring operation which Diameter, in 1/4 5/16 


ganic solvents 


involves 1 ml to 1 liter of liquids with 1.35 1.75 1.90 
“tt a f . weer , 
viscosities up to that of a 50 glyce rol 10% discount in lots of 12 or more, one size 
solution. Particularly convenient for use 


in closed systems. 


or assorted 


For further details and for glass and Teflon coated Stir- 
ring Bars, see p. 181 of our Catalog Supplement No. |! 


ARTHUR H. THOMAS COMPANY 


} f 7 Pparal. ’ > , 
More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
v 


INE ST. AT SRD * PHILADELPHIA GS, PA. 
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QUALITY CONTROL IN CHROME TANNING 


A CASE HISTORY OF STATISTICAL QUALITY 
CONTROL IN CHROME TANNING* 


Coutuins and G. M. OLteNsis 


rational Sh 
St. Louis, M 


[he use of shrinkage temperature as an index of chrome tanning ts at least 
50 vears old. Statistical treatment of enumeration and measurement data is 
considerably older. Statistical Quality Control developed rapidly during and 
after World W al I] Our introduction to this discipline, as apphed to shi nk 
temperature measurements, began in 1947. By 1948 a plant-wide procedure 
had been adopted 

Currently we have four chrome leather tanneries processing about 200,000 
pounds of cattle hide daily. For control purposes some 200 shrink tempera 
ture measurements are made per day, i.e., about | hide in every 25 ts tested 
Using eight instruments, each capable of handling 6 specimens at a time, 
and a starting bath temperature of 185° F., about 8 man-hours per day are 
required for testing [The data are plotted on conventional control charts 
for the convenient information of supervisory personnel 

\ decade of experience has convinced us that Statistical Quality Control 
of shrink temperature measurements makes a worth-while contribution to 
uniform quality. It has helped us in reducing both within-tannery and 
between-tannery variations. This paper summarizes some of our experiences 

We carefully sort in the hide house into 10 classifications in order to have 
lots containing hides of approximately the same area and thickness. We 
believe this helps to reduce Variation within lots The evidence indicates 
that there is some systematic difference between hide sorts. It is inconclusive 
at this time because the magnitude of the difference is relatively small 

We tan approximately 5,000 pounds of pickle stock in an 8-foot diameter 
drum. No difference has been found in the rate of tanning between speeds 
of 14 and 16 r.p.m., but a decided increase in rate occurs when going from 


16to18r.p.m. Our preferred leather is made by floating at 70° F., drumming 


8 hours in 18-r.p.m. drums, and ending with a float temperature of 105° F 


Prior to 1948 our specification for chrome tanning called for “‘no shrinkage 
after one minute at 195° F.”) (The stock is later chrome retanned Chis 
“no-failure” type of test is of little value for control purposes since it will 
only detect an occasional, one-direction, gross error. A test of increased 


severity would be much better. Such a test would specify a certain time and 


Internat 1 Un of Le 





QUALITY CONTROL IN CHROME TANNING 


temperature, say 10 minutes at the boil, after which some relatively large 
fraction, say 0.50, of all specimens tested will shrink, if the process is unde 
control. This is an accredited Quality Control procedure capable of de 
tecting a change of level in either direction We use this attribute type ot 
test on high-shrink leather to avoid the use of pressure apparatus or glycerine 


baths 


\ measurement of the shrinkage temperature of each specimen within 
or testing by variables, is more informative than an attribute test 
pe rformed if shrinkage occurs somewhat below the boiling pe 
| 


Fort nately, Our process permits extensive use rf this tv pe 


»btained an index of efficiency for the indirect dete 


in leather by means of shrink temperature determinations 
yf interest (190° to 212 F.), a correlation coefficient of 


\ 1 

was found between shrink temperature and chrome content Phus, 
t seems that the historical determination ts mathematically justihed \« 
far. other correlation coefficients we have encountered in the tanning ndustry 


have been 0.6 or less 


] } 
Our next step was to accumulate a large 


perature measurements ot regular production lots same time lots 
Vere identihed tor tuture evaluation at hnished le athe sorting From this 
background data it was decided that, for our process, the most satisfactory 
shrink remperature was 202° F. and that 3° F. made a just noticeable dif 

tro an experienced leather sorter Our objective specihcation thet 
vecame “not less than 957) of the leather shall shrink at 202 +3° F.”” This 
means that the total Variation, as me asured by the standard de Viation, both 
between and within lots, must be l 5 } or less These specifications were 
set some eight vears ago. Since then both accidental and intentional devia- 
tions from these standards have strengthened our conhdence in them. For 
our process they have stood the test of considerable time. 


that thev are absolute values or are necessar ly 


th 


ner processes 


Needless to sav, the setting of objectives is easv: t attainmel may 
} } 


quite difficult We have not attained our obi CTive burt f i that cons ce ral i¢ 


progress has hee n made 


When systematic testing was hrst introduced, and without any process 
changes, we found that only about 60°, of our leather would meet specithica- 
tions. Our most recent survey shows a sustained run with a truncated 


distribution of 8 to 10°] under and 1 to 2°) over specifications. As long as 


we cannot completely meet specihcation, we are somewhat tolerant of undet 


tannage but not overtannage, since slightly firm leather can be modihed at 


staking 
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\s experience was gained, needed process modifications, as indicated by 
shrink temperature determinations, were introduced with increasing con- 
hdence. The first modification was simply in drumming time. With a wide 
between-lot variation, dehnitely out of limits, it was decided to shorten the 
drumming time so that now none, or practically none, of the samples of 5 
specimens pel lot averages Ove! 205 i Lhe n those lots averaging le ss than 
199° F. are given additional drumming time until on retesting they meet 
specifications. This procedure explains the truncated distribution mentioned 
above. Initially, over 40°; of the lots required additional drumming; cut 
rently, about 10°). 

\ minor modifcation in procedure is practiced on weekends or holidays 
[he stock is tested at the normal time—extra drumming and retesting 1s 
done if necessary and cold water 1s then added Lhe remperature and con 
centration drop “short-stops” the tannage so that the stock can remain 


the drum a day or two without overtanning 


We have been able to substantially reduce the within lot Variation Init 
ally, we had a within-lot standard deviation as high as 3° I his was con 
siderably greater than our target value of 1.5° F. total, for both berween 
and within-lots. It meant that, with all other sources of error eliminated, 
we should expect, at best, not more than 68°; of the leather to be withu 
limits. This standard deviation has now been reduced to a little under 1.0° I 
Cherefore, we should now expect over 99°) of the leather to meet specifica 
tions if a true lot average of 202° F. could be attained. We believe that a 
wide within-lot variation is caused by improper balance between rates of 
chrome fixation and penetration. Empirically we have found the factors 


that increase within-lot Variations to be low pickle acid, slow hrome 


feeding, increasing the basicity of the chrome salt, adding less chrome, adding 


. 
alkali sooner, and shortening the drumming time 


The reduction of betwee n-lot Variation is more compl x than the re duct or 
of within-lot differences. Almost every factor in the process prior to tanning 
has shown a statistically signifcant correlation coefficient, all of low order, 
usually only 0.2 or 0.3 \ few multiple correlation calculations have also 
been made. To date no use has been made of these calculations The 
possibility of interactions 1s recognized but has been only supernc ally 
investigated. 

Our largest single source of error between lots seems to be the acid content 
of the pickled stock. In an early experience we encountered a bimodal 
distribution of shrink temperature. This type of distribution is well known 
to statisticians but very disconcerting to beginners. Eventually we found 
that this distribution was brought about by two pickling procedures, varying 
in time only and assumed to produce the same result. Actually the shorter 
time process averaged 10 pounds less acid take-up per 5,000 pound lot and 


$° F. higher in shrink temperature From this we estimate that we should 
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like to have 95¢ ot 






our pickle lots entering tan with not more than a plus 
or minus 7 pounds acid Variation We have ap] 






roa hed this ngure by in- 
creasing the acid used in pickling. The stock entre ring tan 


+. /' sulfurn 







now carries about 
acid on a hide substance basis with a coefficient of 
ot 4° In contrast, stock pickled to contain only 34 
coefficient of Variation Also, 


red iced the w thin-lot standard de Viation of the shrink temperature 


1.0" to 1.6° } Che higher amount of acid is at, or near. 
the amount absorbed is litrle affected b any reasor able difference between 
€ amount re quire d and the amount added We he lie ve that Im ¢ 







Variation 






acid showed a 15° 







simply going from a low to a higher pickk 
| 







from 








Su¢ h a le ve ! that 







Ur process 








the white wel 





ght is a poor index of either hide substance or 
Making unitorm pickling at low levels very difficult In the 


quick quantitative test fo} either lime, hid 


lime content. 






absence ot a 
substance. or pickle acid, we 


ature of a relatively high pickle 











make use of the a itomatic control f 









\t low pickle levels any changes in processes such as liming, washing, or 
: “" 
Hating which will reduce or ing rease the acid absorbed from a given pickling 
procedi re vill r the nerease orf reduce the shi nkK temperature in the 
















tannage has bee mited, but it does indi- 








results can he expected tT it IS COMDpare 






Tic ac id pickled stock In add tion ft 





' . 1 
MIC acid has icss aff nity ti 







’ : : ' . 
d, in terms of chemical equivatients, tor h 








ide substance 


ik temperature control 












progra is the re gnit n of se asonal Variations In winter the direction 
Was under nage ind summer, ¢ VerTtannage his S¢ asonal cvcling, a 
vel OMmMON Occurence, was entirely unanticipated by us lraditionally 
tat liquor was increas d when going from summer to winter, and the tannage 
was not suspected at all. We now change the tanning process in three 
partic irs fer tO compensate for the se asons Going trom winter eX- 









tremes to sun mer extremes, we decrease the float temperature ie) } 









the dr imming time, 3) > and the chrome given, 20 During the transi- 
eT od the changes are made by small degrees n the order given. Since 






re ntroduction of this procedure Wwe have tound a substantial reduction in 







the need for s asonal changes in fat lic uor. Also, since 
] 






recognition of the 






need for shrink femperature adjustment has less time la 





g than recognition 
ot the need for fat-liquor adjustment. the quantity of seasonal off- 
leather is reduced. 








standard 









here are several days each spring and fall, comciding with al 


rupt changes 
in ambient temperature, when the 






process can be considered completely out 








of control. Corrective changes are made by trial and error, and consider- 







able hunting iS sometimes required In the n 


near ¢f 






uture we plan to make a 








study of the rate of change in temperature of the drum contents during 





QUALITY CONTROL IN CHROME TANNING 


tanning. We hope that a time-temperature integration will give us a better 
basis for processing. 


\gain we should like to point out that this is only a case history and ts not 


intended to recommend specific objectives for other plants or other processes 


However we do agree with an ever increasing number of people that Sta- 
tistical Quality Control is valuable, both as a working tool and as a way of 
thinking. 


Rece ived November 5, 195 
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TANNING STUDIES WITH DIALDEHYDE STARCH 


M. Firacntone, E. H. Harris, M. L. Fern, A. H. Korn, 
}. NaAGHSKI, AND P. A. WELLS 


R nal R 
Pi 


ABSTRACT 


: ' 
tive derivative potentially available at 
f h. | | 
oxidation of Starch, has been shown to Nave tanning 
were made to determ ne t effect of such factors 
f oxidation, method of solubilization, time of treatment, 


larly formaldehyde, ha 


ind ate 


d 
aldehydes of low molecula 
lL, 


nflu nced by molec ula 


#,5,¢ This pape 


s 


that tanning action 


I 


if the reactivity of 


I 


I 


a progress report describing ur investigations on the 


oT dialdehyvde starch, also reter 1 tO as oxystarch, a poly- 


derived fron starch by per odate oxidation (); 


if 


’ . . 
starch “Was st mulated DY the recent development ot 


ic process for effecting this oxidation (7.8.9 In this 


expensive reagent, sodium periodate. is constantly regen 
1, 


during the reaction, making dialdehyde starch poten- 


ost 


EXPERIMENTAI 


Materials. The raw stock was pickled calfsk n purchased from a local 


} i 


nnery. Dialdehvde starch was supplied by the Northern Utilization Re 
} ’ . 
and Development Division, the dialdehyvde content varving fron 


} 


Preliminary tanning studies. Dialdehyde starch may be dissolved 


vater either by heat or with alkalies. The tanning properties of solutions 


' } 
of these methods were nvestigated 
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Method A.—The dialdehyde starch was dissolved by autoclaving a 10°; 


suspension in water at 120° C. for }9 hr. The cooled solution was then ad- 


justed to a concentration of 5° 


© with respect to dialdehyde starch and 10° 


in sodium sulfate. The pH value of these solutions when used for tanning 


was maintained in the regions of approximately 5, 8, and 10 by the use of 
acetate, bicarbonate, and mixed bicarbonate-magnesium oxide butters 
respectively. Small pieces of drained pickled calfskin, 4’’ x 6” in size and 
about 40 g. in weight, were added to 120 g. of the dialdehyde starch solution 
3:1 float) in bottles which were gently agitated by rolling on a jar mill 
Small portions of these specimens were removed after 2, 6, and 24 hr. for 
determination of shrinkage temperature and leather-like drying after washing 


for one day. These data are summarized in Table I. 


PABLE | 


PANNING OF CALFSKIN WITH DIALDEHYDE STARCH (AU1 


HOAc + NaOAc 
03M NaHCO 
1% MeO 

MeOQ+ NaHCO 
HOAc + NaOA 
0.3M NaHCO 
1% MgO 

MgO + NaHCO 
HOAc + NaOAc 
03M NaHCO 


MeO +NaHCO 
HOAc + NaOA’c 
0.3M NaHCO 
1% MgO 

Me) NaHCO 
HOAc + NaOAc 
0.3M NaHCO 
% MeO 


l 
MeO +NaHCO 


i 


Method B.—A 10°; solution of sodium sulfate in water was prepared and 


sufficient sodium bicarbonate or magnesium oxide (or mixtures of these two 
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alkaline agents) added to make the solutions 0.3M in NaHCO, and /or 1°; 
MgO. To 120 g. of such a solution was added 6 g. of solid dialdehyde starch 
and one piece (4'’ x 6’) of drained pickled calfskin. Agitation was provided 
by carrying out the treatment in bortles rolled on a jal mull ‘| he dialde hyde 
starch gradually dissolved during the earlier stages of the treatment The 


results are tabulated in Lable II. 


PABLE Il 


CALFSKIN WITH DIALDEHYDI 


sSMNaHCO 
MeO), 1% 
MeQ+NaHC® 
NaHCO 
Me 
MeQ + NaHCO 
NaHtoO 

Me 

MeQ + NaHCO 
NaHCO 

MeO 

Me +HaHcCo 
NaHCO 

Me) 


MeO + NaHCO 


Tanning full calfskins.—Into a drum (16!5'' wide and 5’ inside di- 
ameter) 10.6 |. of water, 1.38 kg. of Na.SO, and 0.17 kg. of NaHCO, were 
charged and dissolved. Two drained pickled calfskins, amounting to 5.3 kg., 
were added to the drum, which was then run for 1 hr At the end of this 
time the pH was 7.4, and an additional 0.23 kg. of NaHCO, was added 
followed by 0.53 kg. of solid dialdehvde starch of 95°) dialdehyde content 
Drumming was continued for 7 hr After resting overnight (16 hr.) the 
contents were drummed for an additional 2 hr At the end of this time 


the solution, which had an amber color, showed a pH of 8.3, and the Ts of 


the leather was 79° C. (Ts of a specimen after 7 hr. of tanning was only 66 


C lhe contents of the drum were then acidifed by adding a total of 0.12 
kg. of 80°; formic acid in four feeds with 1 hr. of drumming after each 
feed. The drum rested overnight (pH of the liquor was 4.4), then the 


tanned skins were washed for 3 hr. The dialdehyde starch-tanned calf- 
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DEHYDE STARCHES BY 


LIA 


(>I 


7. 
a 
4 


PHI 


k OF OXIDATION ON 


DEGRI 


AND 


H 





DIALDEHYDE STARCH Ss] 


smooth-grained and showed a shrinkage temperature of 79° ( 
; } 
atiquor, dried at room temperature, was almost wh Té 


athe I characte ristics 


also carried out at a higher | » it \ substantially 


described above except at ; mxtu of magnesium 
im bicarbonate was use d inste:; ry 1 | arbonate alone 

of MgO in addition to the NaHCO,, prior to rhe addition of the 
dialdehvde starch in the example above annin at this higher 
more rapid (Ts aft ir. W: 3 ; : vas tan in color, 


t t-ht pec nw; . \ ! ) atrer ac d = 


Fixation of dialdehyde starch. For p of analysis pickled 


de pick lec I im acetate-.; cS 4 1 | F r, W ashe d, and 


acetone -ce h \- 


Table II] 
i 


} 
‘ , i 1 Qo ' j in 
one ay, alr-amned, and round 1 a 


was W ashe d 


and ash were determin b stan lard methods 


: . . ee 
trogen by the semimict method (11 Fixed aldehvde was 


i 


s the difference between 100 and the sum of hide substance, far, 


ire-free bz ) ul al mmarized in Lable 11 


Sg. on wet-wrung basis 
xal } I nditions comparable to the 
dialdehy arcl The tanning soluti 312 ml.) contained 


mmmner tion of sir 


Cle ‘ al it 


of sodium bicarbonate The treatment 


and the pH was ¢ Tannage with glvoxal at 


11 was carried out by the same procedure except that 3.3 g. of magnes- 
Ox de were 1Se d n addition to the sod um bicarbonate Lhe concentfra- 


of glyoxal in the tanning solutions was about 1.8¢,, in comparison with 


2 ror the dialdehvde starch, in order tro compensate for the lower 


ilar we ight of glyoxal The washe d, air-dried pieces were then analyzed, 


ided in Table III 


DISCUSSION 


Dialdehy de star h is a poly meric alde hvde derivative forme d by the oxida- 
of starch with pe riodic acid Pe nod acid oxidation offe rs a specinc 
r cleavage of 2-glycols and has been advantageously used by organi 


hemists to eluc idate the structure of polvhydric alcohols, e.g., starch itself 


Phe following equation illustrates the reaction as applied to starch In this 
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oxidation glucose residues of starch are oxidized to a dialdehyde structure as 


show n helow . 


[ CH,OH | CH,OH 
| | | 


CH—O, CH—O 
\ 
ti=—| + HO, -—. |-0-C4 CH—| + H,O + HIO, 


\ 
CHO CHO 


The extent of oxidation can be readily controlled, and a complete range of 
aldehy de de rivatives of starch is made available as the oxidation le vel Varies 
between O and 100°; At 100°; oxidation each glucose residue is converted 
to the dialdehvde structure; at 50°) oxidation half of the glucose residues are 
SO altered. Dialdehyde starch is thus an open ¢ hain poly mer containing alde 
hyde groups and, if no other bond rupture occurs, should have a molecular 
weight comparable to the starch from which it is made 

The data in Tables | and I] demonstrate the tanning action of dialdehyde 
starch. Comparable results were obtained whether the dialdehyde starch 
was first dissolved by autoclaving at 120°C. for ‘9 hr. or added as the solid 
directly to the alkaline solutions in which tanning was effected. With the 
latter procedure a somewhat higher shrinkage temperature was obtained, 
particularly with the dialdehyde starch of lower oxidation levels. Tanning 
with the solid dialde hyde starch at pH 7to8 was slower than with the auto- 
claved, probably because the solid material dissolved slowly at this pH. In 
the drum tannage this was advantageous since it provided an automatic 
means for the gradual increase of aldehyde concentration in the tanning solu 


tion and facilitated the production of a smooth-grained leather 


The data of Tables I and II show that tanning action was not limited to 
the derivative in which substantially all the anhydroglucose units of the 
starch were oxidized to the dialdehyde structure. At pH of 7 to 8 practically 
the same maximum shrinkage temperature (Ts about 80°C.) was eventually 
attained with the starches ranging from 98 down to 29°; in dialdehvde con- 
tent; however, the rate of tanning decreased with decreasing dialdehyde con- 
tent. The tanning action of starch of 10°) dialdehyde content was extremely) 
poor as indicated not only by the lowe! | but also by the appearance ot the 
treated specimens. 

An interesting feature of the data in Tables I and II is the comparison of 
the magnesium oxide system with a mixture of this oxide and sodium bicar- 
bonate to control the pH Even though the pH values of these two systems 
were substantially the same, the latter system resulted in a much more rapid 


tanning action and was preferable to the former 
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TEMP, 


SHRINKAGE 


40 60 
TIME, HOURS 


Figure 1 shows the rate of increase of shrinkage temperature upon tanning 


he 


calfsk n with the autoclaved dialdehvde starch of 95 dialdehyde content 
In common with other aldehvd I : of tanning increased with increasing 
pH [he maximum Ts also increased with pH and was essent 


or | . | Be ] 
in 6 hr. in alkaline sol 


utions and in 24 hr 


shrinkage temperatures of approximately, 
n 24 hr. at pH of abour 5, 8, 
Correlation 
a itoclaved diald wd ‘ 1) wit t Oo ) 1aTION ¢ n al s shown 


- 


in Figure ith decreas- 


ng extent of oxidation n ution e lowering of Ts is not so pro- 
intil the extent of on f; re kk can be seen from 
1 dialdehyvde 
content was considered poor when used under tl onditions of our experi- 
ments In gene ral more favorable le ather characte ristics were obtained as the 
dialdehvde content of the starch increased, and from our studies thus far the 
dialde hyde starch that is almost comple tel\ oxidized t » the dialde hy de struc- 
ture seems to he the most suitable material as regards tanning action 
The fixation of aldehyde and comparison with the simplest dialdehyde, 
glvoxal, were of interest in this study. Methods for the direct determination 
of these aldehvdes are not presently available, hence the fixed aldehvdes 
were determined by difference The data in Table III show a decreasing 
hxation of aldehyde with decreasing dialdehvde content of the dialdehvde 


starch. Perhaps the explanation lies in the fact that although the dialdehyde 
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“c 


SIs 


BeeSe 


Rate 
Oe 
25250 


20x 
*, 
505050 


x2 
R525 


= 
Soe 


Ts AFTER 24 HOURS, 
OK 
SIRS 


LAA? 


10 % 29 % 


starch solutions were all comparable on a solids basis 5! b weight 


x 
} 


are not comparable in concentration on an equivalent aldehyde basis 


contrast to glyoxal, fixation of dialdehyde starch was less at pH 10 thar 

pH 7, and this may indicate that less dialdehyde starch is needed in tanning 
at the higher pH. Of interest is the fact that at pH 7 hxation of dialdehyd 
starch was considerably higher than hxation of glyoxal. However, the fxatior 


was not as high as expe cted from a derivative of a substance of such hig 
molecular weight as starch, and it appears probable that depolymerization 
of the dialdehyde starch molecule is a complicating factor in this reaction 
Preliminary experiments have indicated that dialdehyde starch-tanned 
leather can be retanned with conventional mineral and vegetable tanning 


agents. 


SUMMARY 


Dialdehyde starch has been shown to have tanning action. The tanning 
action varied with the extent of oxidation of the starch. The reactivity and 
hxation decreased with decreasing level of oxidation, and in general the most 
promising leathers were obtained using dialdehyde starch of high aldehyde 


content. In common with other aldehy des, tanning with dialde hvde starch 
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ge was slower than in the alkaline region. Tanning of calfskin 


n the acid rat 


was complete in a period of 6 to 24 hr. and the shrinkage temperature of the 


leather was 80° and 86° C. when tanned at pH 8 and 10 respectively. 
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versity of icinnat®ti 
express M\ n and, am ain, \ il thanks, ) Filachione 
interesting paper evaluat tl lativelvy new 1 erial which 
some potentialiti sur industi 
| wonder if 
yal material, 
two aldehy de 
potential tanning function. | 
from our studies on use of dialdehve tarch as a re- 
keratins that 1 ’ a material with considerable al- 


j 


and potential value as a modifying agent for proteins 


\ 1 ' } 

I think that leather will speak for itself, and | trust that you will take 
ypportunity look at it 

iIntereste d n the success acht ved with the dry addition 


In our work with the material on keratin we have found that 
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the dissolving of the material is one of the limitations of its use from a prac 
tical standpoint. The fact that it works by adding the dry mate rial would be 


of considerable advantage in the practical application of this material in the 


tannery. 


Borts Monsarorr (Hamilton, Ontario It seems 
carbohydrates such as cellulose there is the possibility 


Did vou ever try out oxvcellulose? 


Dr. Fir ACHIONE No, we have not [he term oxycellulose may 
to various types ot oxidized cellulose We would he ntereste d na 


oxidized cellulose but we know of no one who has it available 


Mr MOoNSAROF! Ly Purvis of Montreal has done WO! 
oxidation of cellulose rather than starch. I would like t 


carbohydrates such as cellulose would have potential apphicat Ol 


Dr. Fi ACHIONE Lhe periodate oxidized cellulose would be simi 


periodate oxidized starch. It should have the same possibilities 
Mr. MonsarorF: You have not tried it? 
Dr. FILACHION! No. 


Mr. Lorz Albert lrostel & Sons Co In treating your 
you started from pickled stock and then depickled. Would 
an improvement in your leather if you had skipped the pickling step entirel 


and started from the high pH of the bating step? 


Dr. Firacnione: We have not carried out experiment 
bated stock. We use d the pic kled stock because it was 


chase and store it in that State 


Mr. Lorz: It might be interesting to skip the pickling en 
with bated stock, thus starting at pH 8 to 9.5, \ 


vou are working. 
Dr. FILACHION! It would be interesting to try 


Dr. Lottar: The drum depickling operation is a tricky operation and you 
certainly would hesitate to try to do something like that from a practi il 


standpoint if you did not have to 


Dr. Firacntone: We have carried out the treatment using the pickled 
stock and just adding the bicarbonate in excess of the amount required for 


depickling, and then adding the dialdehyde starch. So we don’t have to wait 


actually for a depickling operation. We can carry it out all in one step. 





FANNING WITH DIALDEHYDE STARCH 


In that regard, | wonder if you have any indication that the re 


on, even at more acid pH values than those ou reported here f 
atin work we have tound evidence of reaction between the oxystarch 
al pH iS 1OW as 9 


No, we have mn f I oO Vv \ low pH’s | think oul 
ghborhood of 3.6, whicl 1e pH of the 


auwroc lave d 


of these experi- 


doe Ss this product 


de doe sf 


room tempera- 


L here $ a verv 


to stra ght 


nsideraDly 


rmer produc 


Mac h 


star 


material present time 


As far as | know, it is not being produced commercially 


at the present time. Our samples were supplied by the Northern Utilization 


Research and Development Division, U. S. Dept. of Agriculture, Peoria, III 


They developed the new electrolytic process for the preparation of this 


material and probably are able to supply small sample s 


Dr UDWIG SELIGSBERGER (Quartermaster Research and Engineering 


Centre 


| would like tro caution against using higher temperatures, par- 
ticularly at higher pH values. I think Dr. Filachione may 
| 


also have found 
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that the material is not too stable at a pH of around 8.5 or 10 and disappears 
in solution gradually when used for tanning. | would say for this reason that 
maybe it would be advisable to add it in several feeds and not to add the dry 


material all at once 
Dr. FILACHION! Thank vou. That ts interesting 


James Ke ty (Ellithorp Tanning Co Was there any special procedur 


used in tanning these sample skins? 


Dr. FiracHione: This was tanned in our laboratory and then processed 


through a tannery with a regular pack 
Mr. KELLY Were the skins treated with sulfonated o1 


Dr. Fu ACHIONI | have no specihe intormation 


liquor. 


Dr. Lor LAR \s far as vou know, no modih« atiol 


customarily used in that calfskin tannery? 
Dr. Firacntone: That is correct 


C. Davip Witson (Fred Rueping Leather Compar 


expect the color ot this le athe to be, had it not been dy 


Dr. FILACHIONE Tanning at pH 8 gave a somewhat 


while tanning at pH 10 produced a tan-colored leather 


me 


Cuarces W. Mann (Quartermastet Research and Engineering Cente 
Dr. Filachione was kind € nough to let us have a sample of his mate rial to use 
in connection with our research. We were conducting a series of tests on heavy 
leather, attempting to make sole leather by first tanning with aldehyde and 
after stablilizing the fiber in this manner, adding hlling materials. We mad 
a tannage with dialdehvde starch, and under conditions where we used about 


1.5 to 2 normal carbonate solutions and then reacidihed to a pH of 5, we got 
overnight tannage that was very satisfactory. We had no difficulty whatever 
except, as Dr. Seligsberger pointed out, we did add material in several feeds 
But the tannage was satisfactory. The leather had a very good color and com 
pared favorably with the other leathers we had. 

After we filled it with conventional vegetable tanning materials, adding 


weight and solidity to it, it was rated very satisfactory by the tanners as 


compared with ordinary sole-type leather. Dr. Filachione has a sample of 


that leather, and | think he will agree it 1s good quality 


Dr. FiracHione: Yes. | might point out that this dialdehyde starch is 
quite sensitive to alkali. We tried to run the pH up beyond 10 by using lime, 
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We were unable to maintain the pH at about 


Lawrence 


1 | 
Vas extremely Nvgroscopic 
s, this leather does absorb w: l rapidly 


Rohm & Haas Co t \ higher pH values 
further oxidation of the al hy . specially in the 


arth metals s ich as C3 ium Or magnesium, which 


in color going mor oward ft yrownisl 


vde group went ft 


condensation as 


} 


iments on 

_ \ 1, lh, ] ] ] 

retannag th » alum, and vegetaDle 
straightforward an 


ym bination tannages 


} 


Ibert Trostel & Son 


. 1 ' 
ished leather, and hov 


No. we have not We have heated some oft 
; 


100°C. for a period of a day. and the shrinking tempe 


nde I the St conditions 


From a chemical standpoint it has been our observation that 


hetween the dialde hyde starch and the protein vields a product 


ot the other aldehy de tanneges | would expect, as a first ap 


' . - 
proximation, that this might function very similarly to formaldehyde may 


be a little more like glyoxal—from a chemical standpoint. 


Dr. FILACHION! From the standpoint of response to ultraviolet light, 


ke athe tanned with dialdehvde starch be haved similarly to elyoxal-tanned 


le ather,. that is, both were ble ached. 





ACTION OF ACRYLONITRILE AND ACRYLAMIDE UPON COLLAGEN 


THE ACTION OF ACRYLONITRILE AND 
ACRYLAMIDE UPON COLLAGEN 


SELIGSBERGER AND H. CLAYTON 


OM R 


ABSTRACT 


Acrvlonitrile and acrylamide are shown to react 
in strongly alkaline solutions. The hxation of the monomers ut 
such conditions results in a lowering of the shrinkage temperat 
and in a decreased chrome hxation. The dry fber strength 
resulting leather is not materially affected Phe e-amino grou 
conside red to he the active sites in the cyano- and carbamoyl 


tion of collagen. 


ss 


INTRODUCTION 


In causti solutions cellulosic materials can he cvanoethvlated wit 


difficulty. Proteins lack the necessary resistance toward strong alkalies and 


cannot be treated in the same manner. Recently, however, wool 
cyanoethylated under relatively mild conditions (1 The wool 
soaked at room temperature in a solution of 4 g | or less NaOH 
treated with a large excess of acrvlonitrile at 60°C. In the cvanoethvla 
of cotton the reaction temperatures usually range from 65° to 85°C. A recent 
pilot-plant experiment (2) demonstrated that the nitrogen content 
after cvanoethylation at less than 40°C. 1s not significantly lower than 
a similar treatment at the usual temperatures. This re-evaluation of 
temperature plays in cyanoe thylation processes seems to the authors 
up possibilities of reacting acrylonitrile with collagen 

Acrylonitrile is unstable in alkaline solutions. In the presence of 


) 


converts mostly nto 4,2'-oxydipropionitrile bis-2 ( 
CH.-CH.-CN 
, In part into acrylamide, CH.-CH-CONH., and also 
CH.-CH.-CN 


sodium acrylate 2 Only acrvlamide ’ whi h is now available aS a pure crys 


talline product, is still capable of reacting with ce llulosi mate rials \c rvla 
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mide combines with cotton at 50 C. in precisely the same ratio of i mole for 


anhvdroglucose units which pre vailed in the cy anoethylation of varn be- 
3 It may be assumed, therefore, that both acrylonitrile and 


ide can be introduced with equal ease into the collagen molecule 


' ' . 
empts to prove this succeede d 1s describe d n the present pape! 


; 


ns of collagen may prove to be feasible for extending its 
e« case of other materials. In the case of cotton, for example, 
has been found effective in improving its dveability and in- 
resistance Dhe present st idy, exploratory as it necessaril\ 
a toward similar improvements Such a possibility 


servation that the formaldehyde nxat n Cal 


th I 


acl lamide 


EXPERIMENTAI 


Se emploved in a recel 1\ 0 | aldehydes + 


the swelling effect of alkal ipon collage n 


kal ne pik kle was emploved, : Na SO) NaOH 
alone leaves hide flacc d at pH Valu yond Il, or NaOH 
0 2A Na-CO solutions whic 


plumping action. 


Na-CO, NaOH system does not cau ie hides to become as flaccid 


Na SO NaQH system \ few experiments were ¢ ynducted 
ISTIC soda n ordet tm I 
at lowe! pH values 


9 L-1] fF 
ts pic kled COW Ta 


| L-1 
th pickled steer 


} 
i ns on 


approach 


Na:CO NaOH system as mucn z . on the pic kled 


acid was n led I é i. the desired pH } ax aOH 


was required 


of the steer be nds the liquor was drained off before the nrst 


portion of formic acid was added. Only the Na-CO,; NaOH svstem was 
investigated and because only the alkali inside the hide pieces remained to 


5 


neutralized, the acid consumption was 2 3 lower than for the cow grains. 


ally all pieces were washed in running tap Water as well as in several 


j } 
changes of distilled water; most were subsequently chrome tanned. Small 
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strips were air-dried. Only pieces of the steer bend, in the hrst test, were 
tanned with formaldehyde by adding 5°;, on pickled weight, of a com 
mercial solution directly to the alkaline liquor. Assuming 20°, of the pickled 
pelt to be collagen, this quantity equals 9 parts H.CO for 100 parts or 3 
millimoles per 1 g. collagen. This ratio was selected because it had giver 
vields of about 20% 1n a recent study (4 

The chrome tannage follows, on the whole, Gustavson’s technique (5 
which purposely employs a very large excess of chrome in order to measure 
the maximum capacity of collagen or modihed collagen for its hxation 

In Gustavson’s experiments a 33°; basic chromic sulfate liquor represented 
the cationic type, while a glucose-reduced liquor containing 2.5 moles Na,SO 
per mole chromic oxide served as the example of a chrome liquor containing 
mostly noncationic chrome The cationic chrome liquor in our study was a 
33°), basic commercial chrome tanning material, boiled and aged as a solution 
containing 100 g 1 Cr.O By using 200 volume ©; of this solution, the 
ratio of Cr.O, to pelt was 1 to 1. When the noncationic chrome liquor was 
prepared according to Gustavson’s directions, it jelled while aging. In 
second solution a pH of 5.8 was found a few hours after preparation. There 
fore 0.13 moles H.SO, per mole Cr.O, were added, which lowered the pH to 
3.7; within 2 weeks the pH gradually rose again, this time to 4.6, necessitating 
once more the addition of 0.065 moles H.SO, per mole Cr.O 
when the solution was used its pH was 4.2. Since it containec 
mately 20 g 1 Cr.Q,, it was necessary to apply 1000 volum« 
reach the same ratio for Cr,QO, as in the cationic liquor 


[he tannage with the cationic liquor took place at pH 3.3 preceded by a 


1 
] 


mild pickle in an H.SO, NaCl system. During tannage, a total of 0.16 moles 
soda ash per mole Cr:O, was added in small feeds over a period of 6 hr. to 
promote the chrome pickup 

[he second tannage was not preceded by a pickle nor did it require the 
addition of soda ash The milling time, however, was the same as in the 
nrst one. 

\fter the tanned hide pieces were kept in the wet stage for 16 hr., the 


were thoroughly washed and air-dried. 
ANALYTICAL METHODS 


Physical.—The shrinkage temperatures were determined according to 
standard techniques except in the case of C hrome pieces whic h were thought 
to shrink over 100°. These measurements were made with the Transverss 
Shrinkage Meter (6). Burst measurements were conducted on a Scott 
Tester with the 1, 8-inch plunger 


Chemical.—Cyanoethylated products are, as a rule, assayed by the 


Kjeldahl method. Since they usually are free, or nearly free, of nitrogen 





most 


be en issue d 


he dige stion with 


y 
ea 


aS tan- 


Instances are 
1 
with se lec tive 


kage te mpera- 


onitrile and acry |- 


ty 


nirst Indic ations 


monomers and the collage n 





ACTION OF ACRYLONITRILE AND ACRYLAMIDE UPON COLLAGEN 


TABLE I 


SHRINKAGE RESISTANCE OF STEERHIDE TREATED WITH 
ACRYLONITRILE OR ACRYLAMIDE WITH OR WITHOUT A 
FORMALDEHYDE AFTERTREATMENT 


240 \ 


ifter loweri Ww pH i 
H,( O-treated prec 


r pr s not tr 
} ct 


lable I presents these observations in tests with pieces of steerhide which 
have been more closely de scribed above. When the treatment with acrvloni 
trile or acrylamide preceded a formaldehyde tannage, the pieces shrank 28 
and 20° C. respectively lower than without it. This statement is based on 
the recent observation that under comparable conditions a formaldehyde 
tanned steerhide shrinks at 92° C. (4), or 29° higher than the same hide un- 
tanned*. By comparison the rise after carbamoylethylation was only 22° C 
and after cyanoethylation, 14° C 

The next set of experiments had the purpose of ascertaining whether o1 
not NaQOH is indispensable for reacting the monomers with collagen. In 
the cvanoethylation of cotton and wool caustic soda is always used Dhe 
new experiment employed either soda ash in the same concentration as the 
previous one, which was approximately 2N after equilibration with the hide 
pieces, or, as the example of a milder alkali sodium sesquicarbonate for which 
a final concentration of about 1.5N was selected. The quantity of monomers 
employed was approximately double in ordet to insure a reaction if one was 
at all possible under the new conditions. Further details are presented in 
Dable I] together with the Is values obtained at the same two Stages as in 


Table I. The table shows that the highest pH was 9.8 as against 11.8 in 


presence of NaOH and that only acrylonitrile is still capable of materially 


lowering the Ts of hide under these circumstances. Acrylamide displays a 
stronger lyotropic effect (12) in the alkaline range than before, simply 
because its concentration was raised from 0.8 to more than 1.8 moles |. 
\ piece of hide shrank at +7° C. when removed from the acrylamide Na,CO, 
solution of pH 9.8, but another piece taken later shrank 18° C. higher when 


free of electrolytes. 
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rABLE II 


COWHIDE TREATED WITH 


SHRINKAGE RESISTANCE O} 
NONCAUSTIE 


\CRYLONEITRILE OR ACRYLAMIDI 
ALKALINE SOLUTIONS 


IN 


TABLE II] 


OF COWHIDE TRI 


SHRINKAGE RESISTANCI VI 
ACRYLONITRILE OR ACRYLAMIDE IN SWELLIN 
CAUSTIC SOLUTIONS 


between the “alkaline pickle” 


and a solution of caustic alkali in 2N soda ash is recorded in Table III. In 
both instances the quantity of sodium hydroxide was about the same. How- 


for which this effect was already considerable in the absence 
be fore . 


An experiment de Signe d for a comparison 


ever, acry lamide ’ 


of NaOH (Table II 


now caused a Ts depression of 20° as against 16 
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In the case of acrylonitrile the lyotropic effect is probably caused 
dary products and 1S much less pronounced, although somewh: 
than in the “Controls” which contain no monomers at all. The permane 
| losses are 14° C. for the evanoethylated and 11 C. for the 
ethylated hide, regardless of the alkaline bath used Lhese 
not very different from those obtained on mu heavier hid 
half of the monomer concentration (Table | Yet the dense 
of steer be nds seemed to obscure the yreatel | ce pressing effect 
trile, at least before a retami age was applied, wh 
difference without it 

All hide pieces dried out as horny and stiff as raw 
color. In the wet stage the il olor ce pe nded less on 
the alkaline system employed. Still, the modihed hi 
tinguished from pickled ones of the same hide whi 
lable 1\ attempts to desc he the color hues obser 


was le SS prone tO color ( hange s thar the fiesh side 


Examination of chrome leathers. — | reated 
lable II], after being chrome tanned as described al 


thickne SS, strength, and shrinkage resistance | Lhe heures 


I 


for the nrst two ot these yroperties are com yiled in lable \ Lhe | \ 
pro] I 


( 


will be presented separately in an attempt to link them with the 


tent. A hnal tabulation will disclose the finding of the ch 


Strength properties..-The burst measurements, as recorded 
V, allow one important conclusion: The strength of the leathers wa 
affected by reacting the hide with the two monom«e rs before ranning 


only signifcant difference in strength which can be observed on 
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rABLE \ 


THICKNESS AND STRENGTH CHARACTI 


PERISTICS O1 


CHROME-TANNED LEATHER MADE FROM 
CYANOETHYLATED OR CARBAMOYLETHYLATI 


itt 


Ly COWHIDI 


PABLE VI 


HRINKAGI 
CYANO! 
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and treated leather pieces alike is connected with the tannage The non- 
cationic sulhto-chrome liquor gives strongel le ather This is the more re 

markable since this liquor causes more chrome to be hxed lable VI Phe 
same liquor produces a somewhat fuller le ather Lhe increase in thi kness 
averages about 8°; for the whole set of specimens. Conse que ntly the increase 
in bursting strength is smaller than that in bursting load, namely 20° 

versus 26°, For the untreated controls the increases are 30! and 35 re 

spectively These percentages are based on the original measurements, not 
on the rounded ngures of lable \ The alkaline systems also seemed to 
exert a distinct influence on the strength properties when the test pieces 
were selected for them on the principle of bilateral symmetry This was, 
however, not the case with the controls because oft a de arth of specimens 


The ‘alkaline pic kle”’ lowe red the bursting load ot the leather by about 
22°), regardless of the chrome liquor in which it was tanned. The bursting 
stre ngth was also 15 to 20! lowe ry. he re the loss was greater for cation all 


tanned leather which as a whole turned out to be inferio 


the sulhto-chrome tanned hide 


Visual and tactile inspection... None of the leathers were fatlhi 
before be ing teste d Lhose tanned with cationic chrome were pene rally more 
pliable and less tender on the grain because of their lower chrome content 

Lable VI By reacting with the monomers the le athe became softer and 
more fle xible : the pieces tre ated in presence ot soda ash felt dner and stiffe ct, 
presumably because the Vy retain le ss natural greas¢ \ pronounced greenish 


< s 


cast was typical of the sulfto-chrome tannage, while the catior liquor 


produced the usual bluish-green color 


Relationship of chrome pickup to shrinkage resistance. |: 
Table VI chrome contents are shown in juxtaposition with shrinkage tem 


peratures obtained in glycerin and in water In appraising the ngures pre 


sented in this table one nores the follow ng ] Lhe alkaline systems em 
ployed do not influence chrome fixation or | b) By a noneationic tant age 
more chrome is fixed than by a cationic tannage, while the Ts is slightly 
lowe re d. After reacting Ww ith ac rvlonitrile h de pic ks up less « hrome than 
it would normally, but after reacting with acrylamide it hxes either the same 
amount or even more Howe ver, 1f 1S quite possible that the single hgure of 
22.1%) Cr.O:, representing the highest fixation in the table, is the combined 
result of a tannage and an excessive aggregation of the sulhto-chrome com 
plex leading to a high interhbrillary deposition. Gustavson also recorded 
inordinately high chrome contents in sulhto-chrome le ather 14 : without, 


however, considering the possibility of some of the chrome being held by 


mechanical forces after aggregation has progressed beyond a certain point 


a ‘| he ‘| 5 1s lowe re d by the attac hme nt of monomers to the hide substance, 


more so with acrylonitrile than with acrylamide, and more by a noncationi« 
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ACTION 


than by a Cationic tannage In glyce ri the | is higher than in water as 


may be expected from data linking it to the medium’s dielectric constant 


. 1 1 
14 The difte rence 1s large rtora sulhto-« hrome tannage than tor a cationw 


larger without a treatment than after 


chrome tannage, and considerably 
Lhe | val ies by the AL¢ \ method are not 


acrvlamide or acrvlonitrile 


show! m lable VI becau the controls did not nrin be tore the boiling 
i 


I he cvarm F | na . 5 S ! gher ana 


int of the mixture 


hamo lethvled pieces | der pressure 


Fixation of monomers and chrome complex. 
lable II] of hide 


} 
kd «=the Two mo 
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high as the takeup of acrylamide. In the first experiment, however, in which 
steerhide was treated with the monomers for 20 hr., the fixation in 
millimoles g. collagen was the same for both, e.g., 1.4 after the cation 
and 1.0 after the noncationic tannage. The longer reaction time benehted 
the takeup of acrylamide alone. Acrylonitrile, on the other hand, unstabl 


as it is, shows no better hxation with time or concentration 


Influence of monomer upon aldehyde binding capacity. 
lable I shows that after reacting with acrylonitrile or acrylamide first and 
subsequent tannage with formaldehyde, steerhide shrinks at 64° and 72° (¢ 


respectively. The hxation of H CO by the St hide pieces amounte d to 22 and 
35 ©) respectively of the quantities applied. Thus, in contrast to the | 
formaldehyde fixation was not impaired at all by the presence of the mono 
mer. In the case of acrylamide the affinity appeared to be even higher than 
that of normal cowhide, which, at the most, fixed 21°; of the H-CO applied 
4). In relation to the hide substance present in this modification nearly 1.1 


millimoles g. were fixed, 1.e., a quantity of H-CO which, according to earlier 


findings (15), needed a much higher ratio of aldehyde to collagen 


DISCUSSION 


The attachment of acrylonitrile and acrylamide to collagen causes a cor 
siderable reduction in Ts and curtails maximum chrome hxation. Althoug! 


reaction conditions are fairly drastic, dry strength of the tanned leather 


not affected. Therefore, we can assume that no degradation takes plac 


under the conditions employed for the reaction of hide with the monomer 


be vond the slight weake ning of the hber caused by the alkali s themsel ve 


The yresent study does not yrovide the full answer to the question, Whicl 
I I | 


active groups of the collagen molecule participate in the fixation of acry 

onitrile or acrylamide? The most reactive groups, at the high pH required, 
are the e-amino group of lysine and hydroxylysine residues; the guanidy! 
group, although considered very inert by comparison, can be partially 
diazotized (146, 16) and at high pH values has also a remarkable affinity for 
formaldehyde (17). It is conceivable, however, that the guanidyl group 
does not participate to the same degree in the fixation of acrylonitrile or 
acrylamide. When alpha amino acids (18) or glycylglycine (19) are cyanoethy- 
lated, both hydrogens of the amino groups are substituted with ease If this 
also is the case in collagen, a total of nearly 0.8 millimoles per gram collagen 
may combine in this manner, while only 0.3 millimoles at the most are left 
over for guanidyl residues. The tendency of forming ether links with hydrox- 
yl groups appears to be negligible. A tricyanoethyl tyrosine was obtained 
in poor yield after 28 hr. of refluxing in a solution of caustic alkali (18b 

\t room temperature, in the presence of an insoluble protein, the conditions 


appear extremely unfavorable for this kind of substitution 
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The nitrile group of a « vanoethylated material is very stable It cannot 


be hydrolyzed without detriment to the long-chain molecules to which it is 


attached Amide groups are more reactive Carbamovlethvlated collage n, 


t ? ' 


treretore, might assume practical importance It 1s able, for instance, to 


hx additional « antities of aldehvde Its uence ipon the hxation of 

vegetable or svnthetic tannins I heer idied as vet 
Other ; antag vlam hat it 1 ervstalline solid, while 
boiling, highl ic liquid } lity in water, 
well as its stability < hi h p alu r\ much greater 
acrvion trile ation é afg i acrvlonitrile 

mm pletely closed systen 
A\crvlor rile an acrvlamide il | t | not tor long remain the only 
} 


nomers wh an be reacted with lag in rp! ine condi- 


desirable to study a \ t | in othe 
those emploved u 1 avenue oft 
irpose of increasing the affinit f agen for monomers 


of solvent svstems which ha oO m1 n connection 


tT tannages 


SUMMARY 


Finally, 


re sponsible 
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at the present time. However, yellow color, solubility in water which permits 
leaching with loss of fungicide from leathers during service, and the necessit\ 


‘ 


of imposing a maximum concentration limit of 0.4°, because of possible 
irritating effect on human skin when present in excessive amounts, are 
objectionable features of 4-nitrophenol. Other and better leather fungicides 
are, therefore, being sought 

Tetrachlorohydroquinone has been investigated as a fungicide for leather 
It is colorless, nearly insoluble in water, and according to toxicity tests by 
the Office of the Surgeon General, not irritating to human skin in concentra 
tion considerably higher than that permitted for 4-nitrophenol. In some 
laboratory tests it has been found nearly as effective as 4-nitrophenol. In 
others it has failed It appears to he espec tally ineflective with certain types 


of leathers 


} 


Chis paper presents the results of experimental work on thre 
the leather-fungicide problem 


a Effectiveness of compounds structurally related to tetrachlorohy- 


droquinone and 4-nitrophenol. 


b Permanence of some fungicides in leathet This is an important 
factor in observations on structure-activity relationships. 

( Effectiveness of bis(4-nitrophenyl) carbonate and_ bis(2-chloro-4- 
nitrophenyl) carbonate. An analytical method for the determination of thes 


two compounds, developed in the course of this work, is reported 


MILDEW-PREVENTIVE EFFECTIVENESS OF COMPOUNDS STRUCTURALLY 
RELATED TO TETRACHLOROH YDROQUINONE AND 4-NITROPHENOI 


Materials and methods 


[wo series of compounds were investigated. One series (1) consisted of 
ten compounds, all having a 2,3,5,6-tetrachlorobenzene ring in common but 
with different combinations of substituents on carbons | and 4; these com 
pounds are listed in Figure 1. The other series I] consiste d of eleven aro 
matic nitro compounds; these compounds are listed in Figure 2 Solutions 
of the compounds in organic solvents were used for deposition of the desired 


percentages of the compounds in leather specimens by immersion 


The solvent mixture in all cases consisted of cyclohexanone, 20°; mineral 
oil, and trichloroethylene. Complete solution of tetrachlorohydroquinone 
in the concentration used for treatment of leather requires about 30°; cyclo- 
hexanone in the solvent mixture, while 10°) cyclohexanone is sufficient for 
solution of 4-nitrophenol. The solvent mixture given for tetrachloroquinone, 
namely, 30°; cyclohexanone, 20°, mineral oil, and 50°) trichloroethvlene 
was employed with all compounds of series I and also with 4-chloro-2-nitro- 


phenol. This compound was not completely soluble in the solvent mixture 
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OH,NOe 
OH.OH 
wes 


OOC CHa, NOs 


mom” 


the other compounds of series I], namely, 10°) cyclohexanone, 

ul, and 70°, trichloroethvlene Each compound was tested 

of concentration within the range 0.07-1.20° These per- 

o depositions in the leather based on dry-leather weight, as 

the average amounts of solutions absorbed by the Ie ather, 

and the sol ition concentration Lhree le ather specimens were used tor eat h 
yncentration level of each compound 

After solvent evaporation the leather speci I tested ror milde Ww 

resistance by exposure in the tropical room at th S. Army ngineering 

Center at Fort Belvoir, Virgima, for hve weeks amount of mildew 

growth was est mated visually by the portion t irface area covered, 


a previous public ation 


Results and discussion 
n ildew resistance tests are summarized in Figures l 


ite clear from Figure 1 that the tetrachlorobenzene ring, which all 
the compounds listed had in common, does not confer mildew-inhibiting 
properties to all compounds. In the absence of certain combinations of 
groups on carbons | and 4 no inhibition occurs. The most effective combina- 
tion of 1.4 substituents is OH, NO., when the results obtained with all three 


leathers are considered. When the OH group of this combination is re- 


placed by an ester group, mildew-inhibiting potency is reduced, and when 
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LEATHER 
COMPOUNDS 


2-CHLORO-4-NITRO PHENOL 
BIS(2-CHLORO-4-NITROPHENYL) CARBONATE 
4-NITROPHENOL 

BIS(4-NITROPHENYL) CARBONATE 

2-NI TROPHE NOL 

2-NITRORESORGINOL 

2-NI TRO-4 GHLOROPHEN OL 


4-NITROPHENYL ANISOLE 
4-NITROBIPHENYL 
4-NITROPHENYL PHENYL ETHER 
BIS(4-NITROPHENYL) ETHER 


+ 


CONC. % 07.153 . 
A:VEGETABLE SOLE CRUST LEATHER 


LEGEND 


NO MILDEW 

F25%O0F SURFACE AREA MILDEWED 
26-50% OF SURFACE AREA MILDEWED 
SI-75% OF SURFACE AREA MILDEWED 
76-100 % OF SURFACE AREA MILDEWED 


replaced by an ether group or by hydrogen, no inhibit 
this same combination (OH, NO.) the NO, group is repla 


stituents, the mildew-inhibiting potency decreases with § 


following order: NO., OH, Cl, H 


In rhe absence of at le ast one OH group no activity was obse rved eXce 
with one compound, the acetate ester. Probably even this compound owes 
its activity to regeneration of the tree phenol by hvdrolvsis Phe actiy 
of the phenol is clearly influenced by the para substituents, a nitro gro 


in the para position being associated with the highest mildew-inhibiting pot 


ency in this series of compounds. None of the phe nolic ethers, with or with 


out a nitro group in the para position, exhibited any mildew-inhibiting 


activity at concentrations up to 1.2°;, which was the highest conce 


used. 
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approximately 3 months but were protected from rain. They were then 


tested for mildew resistance by exposure for 7 weeks in the tropical room at 
Fort Belvoir. Some leaching action might have occurred during the tropical 
room exposure by condensation of moisture from the humid atmospher 
on the leathers. However, the fact that 4-nitrophenol suffered the smallest 
loss, although being the most water-soluble of the four fungicides listed, ind- 
cates that leaching was not responsible for the loss. The mildew suscepti 
bilities of these samples were shown in a previous publication (2) and are 
also indicated in Lable | It may be seen that losses in fungicides account 
for lack of mildew resistance of many of the treated samples. Althoug! 
more than 50°, of 2-chloro-4-nitrophenol was lost, the potency us fung 
cide apparently is sufficiently high that the residual amount 


adequate for prevention of mildew growth. 


One mechanism that could be expected to play a part in removal of 
cides from leather is volatilization. Especially under conditions favo 
to mildew growth, 1.e., hot and humid, one can visualize a process b 
even a relatively nonvolatile fungicide could be removed. Changes 
peratures would expose the le ather to repe ated cvcles ot condensat on 
evaporation of moisture, which in effect constitutes a process of ste; 
tillation. If the fungicide is not fixed and possesses even a slig 
pressure, it might then be lost. In this connection it would be of 
to have data on vapor-pressure characteristics of fungicides. However, 


data generally are not available 


’ the Kt 


> 


The relative volatility of a series of compounds, includ n 


: 
in Table 1, was investigated. One-gram portions of the fungicides 


PABLE Il 


RELATIVE VOLATILITY Ol 


chloro-2 


itropheno 99 89 
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spread evenly over the bottom of cylindrical aluminum drying dishes about 


Oo cm. in diameter and l cm deep The dishes containing the fungicides 


were placed in a forced-draft oven maintained at 40° ¢ After intervals of 
oz 120, and 360 hr the dishe S were remove d, covere d, cool. d ina de siccator,. 


nd we ghed The losses 1 weignt were cak il; i < rcentages of the 


I 


l 
nt 


des are arranged in 


apor-pressurfre data 


those listed. 99.1‘ 


] 
piains some contradictor \ 


he past [his compound 
ness whe n le athe rs 
been tested for mild tan by exposure in the 


) 1 
at Fort Belvoir, *y ver, when leathers similarly 
re ate d were teste d tor m Ide w resistance VY exposure i1n clase d humidity 


rs, 2-nitrophenol was about as effect ve as $-nitrophenol | ndoubtedly 


e ineffectiveness of 2-nitrophenol under the tropical-room exposure condi- 


s is simply d » its rapid loss by volatilization and not because it lacks 


losed container the volatile fumes are forced to remall 
er which thereby is protected from mildew growth 


hlorohydroquinone, the fungicides listed in lable | aC- 


losses as shown by analyses fall in the Same order in 


listed accor 0 1 asing volatility losses at 


the mechanism by w  2-chloro-4-nitrophenol 

s removed from le: i robablyv involves volatiliza- 

if tetrachlorohyvdroquinone | ver hand apparently 
r mechanism [his compound is quite nonvolatile ac- 
! 


result 


ts shown in Table II The permanence of 4-nitrophenol 


i 


ching conditions is probably due to a combination of 
and fixation in leather through hydrogen bonding 
t-nitrophenol i ind in the observation that it 
extracted from some leathers with chloroform unless 

yme water present (8 The relative permanence of 4-nitrophenol 
helps to explain its unusual effectivene SS aS a leather fungicide 


other equally or more fungitoxic materials 


BIS|\4-NITROPHENYL) CARBONATES 


$-nitrophenyl) carbonate and bis (2-chloro-4-nitrophenyl) carbonate 
| 


hereafter sometimes called bis compound in this report) are about as effec- 


tive leather fungicides as the corresponding nitrophenols, 1.e., about 0.30°; 


de position in le athe preve nted milde WwW growth in the tropical-room exposure 
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Figure 2). These two compounds are not readily volatilizable (Table I] 


not colored, and comparatively insoluble in water at room temperature. 
\ccording to preliminary findings by the Office of the Surgeon General, 
leathers treated to contain 1.20°; bis(4-nitrophenyl)carbonate were not 
irritating to human skin. Since these compounds seemed to offer some 
definite advantages over 4-nitrophenol, they were investigated further 
Their effectiveness as leather fungicides is in contrast to the general inertness 
of similar compounds lacking a free phenolic OH group. It seemed probable 
that their effectiveness is due to hydrolytic decomposition to the free nitro- 
phenols under mildew-growing conditions. The postulated hydrolysis may 


be represented as follows: 


oO 
(a) on Yo-E—o( no, abe 20.n{ on + co, 


4 


bis(4-nitropheny] )carbonate 


Cl Cl 
0 


pull — pial 
/ ul / \ 
(bd) ON pO—-C—OX NO, : 2 0,NC YOH + CO, 


Necnnaeed 


/ 


bis(2-chloro-4-nitropheny] )carbonat« 2-chloro-4-nitrophen 


An analytical method is available for the determination of 4-nitrophenol 
in leather (7). As will be shown, it is equally applicable to 2-chloro-4-nitro- 
phenol. By the use of this method the presence of the free nitrophenols 
could be established in leathers treated with the bis compounds and exposed 
to hot and humid conditions, thus providing evidence of the postulated 
decomposition. Further evidence on this point was obtained during develop- 
ment of an analytical method for the bis compounds. A slight modification 


of the 4-nitrophenol procedure permits its use for the bis compounds 


Analytical method 


The colorimetric method used for determination of 4-nitrophenols 
is based on the development of an indophenol blue color produced by the 
reduction of 4-nitrophenol to 4-aminophenol and subsequent coupling of the 
latter with phenol under alkaline oxidative conditions. 


=, = 


HO( _/)NH + (por =—_ Ho( Jno 


The fungicide is extracted from leather with chloroform. An aliquot of the 
extract is shaken with a 10°) solution of sodium citrate to transfer the fungi- 
cide from the chloroform phase to the aqueous phase. Reduction of the 4- 


nitrophenol to 4-aminophenol is then made by treatment with a titanous 
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chloride solution. Addition of a 9.6 pH borate buffer and the phenol reagent 
allows the reaction to go to completion. 

[he two bis compounds in chloroform solution gave a light green color 
rather than the indophenol blue when substituted for 4-nitrophenols in this 
procedure. Other aromatic nitro compounds were tested to determine what 


specihc structure is necessary to obtain the indophenol reaction product 


PABLE III 


PH VARIOUS NITRO COMPOUNDS IN THE TEST FO 
+NITROPHENOI 


Che results given in Table II] show that only 4-nitrophenol and 2-chloro-4- 
nitrophenol gave the typical indophenol color. Apparently a free hydroxy] 
group with a nitro group in para position to it is the specific structure that is 
necessary for the reaction to occur. Esters or ethers of 4-nitrophenol or nitro- 
phenols with the nitro grovp in any other position than para to the hydroxy! 
group did not give the color. Even when a free hydroxyl and a nitro group 
are In para position to each other, the color is not given when certain substi- 
tuents adjacent to the nitro group are present, as observed with 3,5-dimethyl- 
+-nitrophenol (compound No. 3 in Table III) and 2,3,5,6,-tetrachloro-nitro- 
phenol (compound No. 6). With these two compounds steric hindrance 


phenomena probably prevented the color formation 


Since the bis compounds did not produce the indophenol color, they evi- 


dently did not decompose into the free nitrophenols in chloroform solution 
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However, when the sodium citrate sample mixture was heated and then cooled 
before reduction with titanous chloride, the blue color was produced with the 
bis compounds also, showing that hydrolysis to free nitrophenols had occurred 
It was found that boiling the mixture for ten minutes resulted in quantitative 
hydrolysis, as shown in Table 1V. This modification was therefore introduced 
into the procedure to make it applicable to bis compounds in chloroform 


solution. 


PABLE IN 


VARIATIONS IN HEATING 
CITRATE-SAMPLE MIXTUI 


steal iba | 
Steambath 
hot plate, boiled 10 1 


hot plate, boiled 15 


Abs rpt nm Spectra ar d il br it ? r In the procedure tor dete rmination 


of 4-nitrophenol in leather the colorimetric reading obtained on the aliquot 


of the chloroform leather extract 1s ¢ valuated by reference to a calibrat ol 
curve. Usually this calibration curve is constructed from colorimetric read 
ings obtained on aliquots of an aqueous alkali standard solution containing 
0.1 mg. of the fungicide per ml. This solution is prepared by tenfold dilution 
with distilled water of a concentrated (1 mg ml) standard solution of the 
fungicide in 0.05N sodium hydroxide 

Both 4-nitrophenol and 2-chloro-4-nitrophenol are readily soluble in 0.05 A 
sodium hydroxide at room temperature Che two bis compounds, however, 
are not. Heating on the steam bath was necessary to make these compounds 
go into solution when preparing the concentrated standard solutions. Or 
cooling, the compounds did not reprecipitate, and the solutions had the 
vellow color typical of alkali solutions of the free nitrophenols 

W hen aliquots of the dilute standard solutions prepare d as de scribe d were 
used as sample sin the test procedure : the Same blue color obtaine d with the 


{-nitrophenols was also obtained with the bis compounds. The absorption 
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spectra shown in Figure 3 (a Beckman spectrophotometer was used) verify 
this. The curves for all four fungicides show a maximum absorption at 630 
millimicrons, proving conclusively that the same reaction product was ob- 
tained with all four fungicides. Hydrolysis of the bis compounds to the free 
nitrophenols therefore must have occurred 

\s the absorption band is wide, accurate color measurements can be 
made within about + 30 millimicrons of the maximum. The curve for the 


‘blank’ (2 ml. of chloroform extract of a vegetable-tanned leather containing 
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ngicide) shows that other chloroform-extractable leather components 


do not interfere with the color measurement 


Calibration curves for the four fungicides are shown in Figure 4. These 
urves were also obtained with the standard aqueous alkali solutions. The 
lorimetric measurements (made with a Fisher electrophotometer using a 
650-millimicron filter) are plotted against milligrams of the respective com- 


pounds obtained in the solutions. 


In Figure 5 the sample concentrations are given in milliequivalents of NO, 


nstead of milligrams. When plotted in this way it is seen that all points, with- 
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in experimental error and allowing for variations in purity of the compounds, 
fall on the same curve. (The two nitrophenols were Fisher Chemical Com- 
pany’s “White Label” products. The two bis compounds were of unknown 
purity.) Obviously, both NO, groups of the bis compounds participated in 
the reaction producing the indophenol blue color. It is clear, therefore, 
that each molecule of the bis compounds must have produced two molecules 
of the free nitrophenols, in accordance with the postulated hydrolytic de- 


composition. 
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Re over OT R? v? qmounts | {ne fung de j added te Le ther fan pl. . In the 
4-nitrophenol procedure the fungicide is extracted from leather with chloro- 
form in a Soxhlet-type apparatus. The applicability of this extraction pro- 
cedure to 2-chloro-4-nitrophenol and the two bis compounds was determined 


as follows: 


2.5-gram samples of leathers were placed in extraction thimbles, and 
measured amounts of standard solutions of the fungicides in chloroform were 


added so that the leather absorbed all of the solution. ‘| he thimbles and 
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contents were then placed near a hot plate for evaporation of the solvent 
and allowed to stand for 48 hours so that any fixation of the fungicide in the 
leather might occur. Extraction with chloroform and determination of the 
fungicides were then performed as in the 4-nitrophenol procedure except that 
the modification of boiling the sodium citrate sample mixture for 10 minutes 
was employed with the bis compounds. Without this modification a green 
color was obtained as in the previous experiment with chloroform solutions. 
Evidently boiling of the chloroform extract during the extraction process did 


not split the bis compounds into the free phenols The results obtained in 
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these experiments with the three experimental fungicides and with 4-nitro- 
phenol are given in Table \ 
Che results show that within the probable experimental errors quantitative 


recoveries were obtained with all four compounds 
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Practical aspects 


From the preceding observations it seems likely that the effectiveness of 
the bis compounds as leather fungicides is due to their hydrolysis to nitro 
phenols. In the carbonate forms they are probably inactive, as is the cas 
with similar structures lacking a free hydroxyl group. Presumably they are 
also less toxic to human skin than the phenols, so that their concentration in 


the leather would not need to be carefully controlled. Their hydrolvsis to 


phenols is facilitated by hot and humid conditions and conceivably would 


take place only under such conditions. These compounds, therefore, offer the 


LTABLE \ 


RECOVERY OF KNOWN AMOUNTS OF FUNGICIDES 
ADDED TO LEATHER SAMPLES 


2.00 
10.00 
ow) 


(HM) 


unique possibility of incorporating into leathers inert, colorless, and com 


1G 


paratively water-insoluble substances that become fungitoxic under 


conditions requiring a fungicide. Whether or not this possibility can be re 
alized in a practical way, thus overcoming some or all of the objectionabk 
features of 4-nitrophenol, has not yet been established. It would require, 
in the first place, that the bis compounds not decompose appreciably in the 
vehicle used for their deposition in the leather. In organic solvents such as 
chloroform little, if any, decomposition occurs. In tannery applications, 
however, it may not be practical to use organic solvents. Incorporation with 
leather lubricants, in the manner employed with 4-nitrophenol, probably is 
not feasible because the bis compounds appear to be much less soluble in oils 
and greases. In the second place, the practical usefulness of the bis com- 
pounds would depend on their rate of hydrolysis in the leather under mil- 
dew-growing conditions. Ideally, they should hydrolwze so slowly that the 


amount of phenols liberated would be about equal to that lost by leaching 
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nder these conditions; thus, the maximum specihcation limit of the phenol 


leathe! would not be exceeded even whet the bis compound was 


igher percentages 
bh 


; ' 1 
1S compounds are tess sol ible in water, the should be more 


leaching than the phenols. Some experiments that have been 


this 


SO, although the dif rence s slight The results 
marized n lable VI [he 


hve leathers treated with tl 


\ alue S given are averages base d 


1¢ bis compounds and the phenols 


inder identical conditions In the water extracts from the 
with the bis compounds these materials could not be de- 
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“boiling 
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at de composition 


1.e., that their leaching 
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VSIS Thus, hydrolytic 


f the bis compounds as 
tor their le ach- 


age. trom that of 
Possibly 


as the 


complex that would 


venvi)carbonates but be 


more advan us as a leather fungicide 


now commercially ‘ aliadi Whether or not 


available at a price competitive with 4-nitrophenol has, of 


i 


1 
important be aring on their practical use as leather fungicides 
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Comphance with this request will greatly aid the committee in arranging 
the program. Abstracts should be mailed to the chairman of the Conven 
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Microorganisms and Their Relationship to Tanning Operations. F. 
F. Weiss. Leather Mjr., 74, No. 4, 21 (1957).—The author, after stating that 
microorganisms are very small living things, gives a brief description of their 
size and weight, rate of growth, range of conditions under which they may still 
survive, and their destructive and constructive use by nature. The microorgan 
isms, bacteria and mold, are clearly defined as well as the method by which 
they obtain their food and the chemical elements necessary for their growth 
The part that relative humidity, pH, and temperature have on growth is also 
stated. Enumerated are the molds found on pickled sheepskin and the bacteria 
on red-stained salted hides. The places where mold has been observed in the 
tannery are mentioned. It is suggested that preservatives are an essential factor 
in the elimination of microorganism growth during the manufacturing of quality 
leather. Fide 


Conversion of Hydroxyproline to Pyrolle-2-Carboxylic Acid. A. N. 
Radhakrishnan and Alton Meister. J. Biol. Chem., 226, 559-71 (1957).—While 
this paper reports on metabolism of hydroxyproline, some information on the 
nonmetabolic oxidation with hydrogen peroxide is reported which may help 
establish optimal conditions for the quantitative determination of hydroxypro 
line by the Neuman and Logan colorimetric procedure. J.M.C. 


Observations on the Presence of Plasma Proteins in Skin and Ten- 
don. J. H. Humphrey, A. Neuberger, and D. J. Perkins. Biochem. J., 66, 390-99 
(1957).—The presence of plasma proteins in extracts of skin of rat and rabbit 
and in extracts of tendon of rat. rabbit. and ox is demonstrated by electro 
phoretic and immunological methods. With injection of a labeled albumin, the 
crude albumin of rabbit skin is shown to resemble the circulating serum albumin 
Both tendon and skin contain significant quantities (0.7 in rabbit skin) of 
serum proteins in addition to those present within the blood vessels. The data 
suggest that about 60°¢ of the skin albumin is replaced daily by circulating 
serum albumin. J.M.C. 


Collagen and the More Soluble Constituents of Skin. J. H. Bowes, R. 
G. Elliott. and J. A. Moss. J. Soc Leather Trades’ Chemists, 41, 249-66 
(1957).—The chief constituent of skin is collagen, but experiments on extra 
tions with dilute acid and alkaline solutions indicate the presence of a number 
of different protein fractions differing in solubility. The methods used for the 
determination of the amino acid composition and terminal amino groups of such 
protein fractions are briefly described. Attention is drawn to the peculiarities 
of the amino acid composition of collagen. No terminal amino groups are de 
tectable in the original collagen, but after relatively mild treatments a number 
become available for reaction. A collagenous protein extracted from calfskin 
with citrate buffer is described and compared with oxhide collagen. Certain 
small differences in amino acid composition suggest that oxhide collagen is 
associated with a protein relatively rich in tyrosine, histidine, leucine, and amide 
nitrogen, and containing little or no hydroxyproline. Further experiments on the 
extraction of calfskin with citrate buffer. dilute acetic acid. and alkali indicate 
the presence of one or possibly two noncollagenous protein constituents closely 
associated with the collagen. J.M.C. 
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Investigations on Bating. IIL. The Mechanism of Bating. G. H. Green. 
/. Soc. Leather Trades’ ( hemists. 11. 222 19 1957). The process of bating 
goatskin, calfskin, and oxhide was examined by microscopical and visual ob- 
servation of bated versus unbated skin pieces. Progressive penetration of enzyme 
and rapid action, rather than rapid penetration and slow action, are said to 
occur. The physic al and micros op ( al d tlerences observed in chrome leathe rs 
produced from different bating times are diminished by drying the leather unde: 
tension. Bating, fatliquoring, and acetone dehydration in place of air-drying all 
vield a softer. more flexible leather. Bating and acetone dehydration result ix 
a separation of fibers by air, whereas fatliquoring separates them by a film of 
oil. The effect of bating is to assist the removal of some material which. if 
left in the skin during tanning. pred sposes the collagen fibers to stick togethe: 
when the leather is dried. Substantially better bating is observed when skins 
are preheated in water at 40°-45°C. before bating at 27°C. The optimum pH 
of bating for a number of proteolitic enzymes agrees with the optimum pH fo: 
gelatinase activity. Degradation ol progelati: material is necessary if it can be 
removed vechanically i.e.. by scudding The following theory of bating is 

lime heat trypsin 


proposed: Collagen “> progelatin “> gelatin *~> low-molecular-weight 


peptides. J.M.C. 


A Study of the Mechanism of Fatty Spue Formation. I. R. G. Mitton 
und K. G. A. Pankhurst. J. Soc Leather Trades’ Chemists, 41, 161-83 (1957). 
Previous work (abstr. /ALCA, 52, 530 [1957 showed that migration of solid 
tat plays an important role in the formation of fatty spue or the grain of chrome 
leather. In the present experiment assessment of spue formation on chrome 
glove leathers tested with varving concentrations of different mordants. dyes 


and fats suggests strongly that fat migration to the grain may be the result of 


oncentration gradients in the leather. Ar explar ation is lacking for the effective 


ness of certain concentration gradients and no . Certain dyes and mordants 
enhance spue formation much more than others Factors which influence fat 
crystal formation play an important part u regulating the amount of sput 
formation. To a moderate extent the amount of spue may be modified by 
‘seeding the grain surface with fat crystals. by mechanical treatm: nt of the 
leather such as “staking”. and by thermal treatment. Oleic acid added to other 


fat did not repress crystallization on the leather surface. J.M.C. 


The Control of Hard Spot and Red Heat on Wet-Salted Calfskins. 
F. W. Woodroffe. F. G. Caughlev. and M. E. Pattinson. /. Soc. Leather Trades’ 
Chemists, 41, 206-16 (1957 The present position regarding the formation of 
hard spot in calfskins Is reviewed, and the possibility of enzymes being re 
sponsible for the release of phosphate and prevention of this by use of boris 
ac id Is disc ussed., Trials were made using various ba teri des and bori ac id 
as preliminary treatments prior to salt stacking. No bactericide was effective, 
but boric acid gave complete protection. Treatment of skins with a 2% 


solution of boric acid 142 hr. before salt stacking proved most efficient. J.M.C. 


The Cross-linking of Collagen with Aliphatic Epoxides. R. L. Sykes. 
I. Soc. Leather Trades’ Chemists. 41, 199-206 (1957).—A report is given of 
the reaction between several aliphatic. multifunctional epoxides and collagen. 
Butadiene dioxide, butanediol-diglvcidvlether. butanetriol-triglycidvlether. and 








126 ABSTRACTS 


glycerine-triglycidylether were evaluated. Application of the theory of rubber 
like elasticity to the stress/strain characteristics of hydrothermally contracted 
collagen tendons before and after tannage indicated that the epoxides were cross- 
linking agents. The rise in shrinkage temperature was directly related to the 
logarithm of the number of introduced crosslinks. The epoxides produce a 
white leather requiring a minimum of fatliquoring but slightly inferior in 
strength to vegetable-tanned leather; exposure to laboratory atmosphere for six 
months led to no appreciable discoloration or yellowing of the leather. 


J.M.C, 


Modern Finishes for Leather. W. 0. Nutt. /. Soc. Leather Trades’ Chem 
ists, 41, 189-99 (1957).—Resin binders of the acrylic and diene types common 
ly used for finishing are compared in the light of finish requirements, and the 
effects of their components are discussed. The importance of the pigment 
volume concentration requirements of different leathers is illustrated. Several 
tests applicable to resin binders and suitable for use in the tannery laboratory 


are described. J.M.C. 


The Effect of Chlorination and Subsequent Dechlorination on the 
Tanning Properties of Ligninsulfonates. Alan G. Newcombe and H. Borden 
Marshall. Can. J. Technol., 33, No. 3, 152-60 (1955).-—-To improve the tanning 
properties of lignin additional phenolic groups were introduced by chlorination 
at low pH in the absence of light and with a halogen carrier, followed by 
dechlorination on heating with alkali. A waste sulfite liquor and a high 
molecular-weight ligninsulfonate were treated in this manner. Ion exchange 
resins were used to purify the chlorinated and dechlorinated products. A series 
of reactions is postulated to occur during chlorination of the ligninsulfonate. 
The tanning properties of the ligninsulfonates, as judged by weight yield, 
shrinkage temperature, and grain softness and smoothness were enhanced by 
the chlorination and subsequent dechlorination. J.M.C. 


The Light Fastness of Dyed Fibres—A Statistical Study. C. H. Giles 
(with an appendix by John C. Eaton). J. Soc. Dyers and Colourists, 73, 127-60 


(1957).—About 16.000 published commercial lightfastness assessments have 
been examined statistically and the results tabulated. 63 references accompany 
the article. R.M.L 


The Importance of Temperature and Relative Humidity in Light 
Fastness Testing. K. McLaren. J. Soc. Dyers and Colourists, 72, 527-37 
(1956).—The most important cause of anomalous results in lightfastness testing 
is the effective humidity during exposure. The range of effective humidities in 
routine testing in different fading lamps employed in Great Britain has varied 
from about 2“ in some unscreened lamps to about 70° in the Calico Printers 
Assoc. lamp. These differences can cause variations in the result obtained of 
as much as four grades in relative fading rates. The preferred effective humidity 
for testing for comparison to daylight testing in Great Britain is 20°. The 
article points out that different conclusions may be reached if the Atlas Fade- 
Ometer is used without heat filters, since appreciable surface heating will then 
occur. Thus, at a black panel temperature of 135°F.. 35 to 65°¢ relative humidity 
results in an effective humidity of only 9 to 16°¢. Since the effective humidity 
is so low, the effect of temperature is more significant. R.M.L. 
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Precise Measurement of Fading on a Time-Intensity Basis. J. 5. 
Mudd. J. Soc. Dyers and Colourists, 73, 47-52 (1957).—-A simple type of fading 
lamp is described using a 150-watt xenon lamp. Since the light falling on a 
pattern can be maintained at constant intensity for a considerable time and the 
intensity can be accurately measured, the fastness to light of a pattern can be 
precisely expressed in terms of the amount of light (kilo-foot-candle hours) 
required to fade the pattern to a predetermined tolerance limit of color change. 


R.M.L. 


A Critical Appraisal of the International Daylight Fastness Test. 
K. McLaren. J. Soc. Dyers and Colourists, 73, 121-27 (1957).—The inter- 
national daylight-fastness test has been critically examined to determine its 
reproducibility and its reliability. Only one variable in exposure, the effective 
humidity. has been found to cause variations in assessment, and this is governed 
primarily by the proportion of sunlight falling on the pattern during exposure. 
lt is suggested that the xenon arc, having an emmission spectrum practically 
identical with that of sunlight, combined with humidity control might permit 
development of a test method which would correlate with daylight tests made 
in different localities with characteristic ambient humidities. R.M.L. 


Some Observations of the Absorption of Alkali by Wool Keratin 
from Aqueous Solutions of Sodium Carbonate and Bicarbonate. R. P. 
Harker. J. Soc. Dyers and Colourists, 73, 17-23 (1957).—Although the pH of 
an aqueous extract of wool can be regarded as a measure of the combined base. 
it does not provide any definite information on the previous history of the wool. 
Thus, depending on the liquor ratio, temperature, and time of immersion, a strong 
hicarbonate and a weak carbonate solution could give rise to the same pH of the 
aqueous extract. Quantitative interpretation of the data secured in terms of the 
Donnan theory is attempted, but further information is needed before this 
nterpretation can be considered satisfactory. R.M.L. 


Investigation of Synthetic Tannins by Paper Chromatography. G. 
Vago and |. Malovecz. Das Leder, 8, 81-85 (1957).—A study was made of the 
window chromatographic method of Jamet (Bull. Assoc. Franc. Chimistes Inds. 
Cuir, 14, 19 [1952]) and the ring method of Rutter ( Nature, 166, 273 [1950] ). 
By the latter. which was the better of the two, a drop of the solution under 
investigation was put at the center of a 116-mm., S&S no. 602, filter paper 
disk supported in a petri dish over the eluting solution: this solution was a 
mixture of butanol 4 parts, glacial acetic acid 1 part, and water 5 parts. A 
tongue 4 mm. wide was cut to the center of the paper disk and bent down into 
the eluting solution. Suitable developers were the stabilized diazo compounds 
(Echtsalz) or the so-called Ursol dyes (paraphenylenediamine and derivatives 
of it). With the former, procedure was as follows: (1) spray with 0.5% ferric 
chloride solution, (2) dry and treat with ammonia vapor, (3) spray with a 
1©@ solution of Echtsalz, (4) dry and treat with ammonia vapor. The colors 
obtained with the two developers are listed for some of the phenolic components 
found in syntans. The order of components in the chromatogram followed 
their affinity for water. Hydrophilic materials had low Rf values; hydrophobic 
materials, high values. The phenols on which the syntans were based and the 
unsulfonated novolaks had Rf values of 0.90-1.00. The Rf value is inversely pro- 
portional to a, the distribution coefficient between water and organic solvent. 
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Rf values decrease with molecular weight, but the influence of sulfonation is 
much greater than that of condensation. A paper chromatogram of Tanigan 
Extra KN (an HCHO condensation product of a mixture of beta-naphthol- 
sulfonic acid and phenol-cresol) showed 4 or 5 rings with Rf values ranging from 
0.14 to 0.80. After paper electrophoresis of this syntan, stripes of the same 
colors were found but in the reverse order in the direction of the anode; com- 
ponents with lowest Rf values had the greatest number of sulfo groups and 
therefore moved faster to the anode. Because the phenol or its novolak moves with 
the solvent front, they can be detected easily in the finished syntan. For example, 
pyrocatechol can be detected in Basyntan Extra K and NR. The presence of 
unchanged pyrocatechol, after heating it with sulfite waste liquor, indicates it 
was not sulfonated. The same was true for the pyrocatechol-formaldehyde con 
densation product and naphthalene sulfo acid derivatives, but with naphthol 
sulfo acid no unsulfonated pyrocatechol or its unsulfonated condensation product 
was present. Chromatograms of sulfonated phenols contain several rings, thus 
showing the mixed character of the product. For example, beta naphthol sul 
fonated at 100° shows rings with Rf values of 0.12, 0.23, 0.41, 0.54. and 0.65. 
The lower Rf values are from disulfonic acids. With a greater amount of sulfuris 
icid the intensity of the inner rings increases and more rings form. There is also 
a temperature effect. If sulfonated at 30°, o-cresol shows rings with Rf values of 
0.48 and 0.71. but if sulfonated at 130°, there are rings with Rf values of 0.27. 
0.51, and 0.71. Naphthalene. after sulfonation at 130°, shows rings with Rf 
values of 0.23 (intense), 0.47 (weak). and 0.79 (intense). These rings are 
found to some extent in chromatograms of all naphthalene-based syntans and 
are not changed by the HCHO condensation. The paper chromatographic method 
can be used to identify individual syntans. Products from different manu 
facturers may be found to be identical. D.C. 


Spiral Drums as a Mechanizing Agent in the Leather Industry. | 
Stather. Das Leder, 8, 145-47 (1957).—One of the most interesting develop 
ments in the attempts of the Soviet Union to mechanize the tanning process is 
the entirely new spiral apparatus for treating hides in liquors. It was developed 
by P. W. Jawschic, and drums have been in use in several large plants for over 
2 years. Units can be arranged to (a) wash. soak. and lime hides. (b) delime. 
pickle, tan, neutralize. fatliquor. and dye hides for chrome leather. or (c) tan 
with vegetable extracts or syntans. The larchwood drums are from 2.7 to 3.0 m 
in diameter and from 16 to 20 m. long. Both ends are half-open. The drum is 
hound with malleable iron bands which are supported on pairs of iron rollers 
The drum is driven at the middle by a 10-15 kw. motor and gear. An automatic 
shift permits a rocking motion through an angle of 170°-220° or a complete 
turn through 360°. The drum is divided throughout its length into sectors by 
built-in wooden or metal spirals. A drum 16 m. long for soaking and liming has 
7 sectors: the first is 1.8 m. wide and the last, 2.4 m. wide. A drum 30 m. long 
for vegetable tanning is divided into 30 sectors which increase in width from 
0.9 to 1.2 m. from tail to head. Liquor is added to the various sectors from a 
wooden pipe mounted in the axis of the drum. By means of a special device it 
is possible to move liquid from any sector to another sector or to waste without 
stopping the rocking. For beamhouse work 1250-1500 kg. of raw hide are 
rinsed for 0.5 to 1 hour and soaked 5 hours in the first two sectors with a hide 
water ratio of 1:2.3. The hides are then limed for 30 hours in sectors 3 to 7 
starting the liming in sector 3 with used liquor from sector 6 and some fresh 
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liquor. Sulfide is added to sectors 4 and 5. Continuous tanning is done by add- 
ing 500-600 kg. of white or prechromed hide to sector 1, rocking the drum 


through an angle of 220°, and slowly rotating the drum through one complete 


revolution every 2.5 hours to move the hides one sector to the right. In the first 
20 sectors the tan liquor flows countercurrent to the hides (to the left) through 
screened holes in the spiral partition. The liquor in sector | is discarded. Fresh 
liquor is added to sectors 2] and 22. It flows with the hides in sectors 22 to 26, 
decreases in strength, and is pumped from 26 to 18. The leather is washed 
with water in sectors 27-29; the wash water is transferred to sector 9 or 10 
which contain liquor of the same strength. To fill the drum requires 15,000 

18,000 kg. of hide and 30,000 L. of tan liquor. For tanning, 24°¢ of pure tannin 
(Soviet analysis) on the white weight is used; the liquors are carefully filtered 
and settled. In each sector, volume, temperature, and pH are registered auto- 
matically. Tanning temperature rises from 35°C. at the start to 42°C. at the 
end. The pH value increases gradualiy from 4.1 in sector 1 to 5.8 in sector 18, 
then falls to 4.2. The tannin content of the tan liquor increases from 5 g. tannin 
per Ll. in sector 1 to 100-110 g. in sector 21, then falls to about 85 g. per 1. in 
sector 28. The total tanning time is 75-85 hours. This process has these ad- 
vantages; it can be coupled to an assembly line, loading and emptying the drum 
are done without interrupting the operation, and there is central control of the 
liquors. Disadvantages are: the equipment is quite expensive; uniform liming 


and tanning would not be possible with nonuniform raw stock; necessary re- 


pairs stop the whole process and may endanger the stock; and only a rapid 
tanning process can be used, so that only leather of the quality of rapid-tanned 
materia’ van be produced. L.D.c. 


Biosynthesis of Collagen. The Influence of Ascorbic Acid on the 
Proline, Hydroxyproline, Glycine, and Collagen Content of Regenerat- 
ing Guinea Pigskin. Bernard 5. Gould and J. Frederick Woessner. J. Biol. 
Chem., 226, 289-300 (1957).—The possibility is posed that in ascorbic acid 
deficiency there may be an accumulation of a more primitive precursor than 
procollagen or tropocollagen, rich in proline and glycine but free of hydroxy- 
proline. Hydroxylation of the proline presumably occurs on administration of 
ascorbic acid. Autoclaved extracts of granulated tissue from normal. scorbutic,. 
and ascorbic acid-treated guinea pigs were analyzed for proline, hydroxyproline 
and glycine. Seven-day depletion of ascorbic acid results in almost complete 
cessation of hydroxyproline formation in wounds. Depleted animals restored 
to ascorbic acid at the time of wounding produce the bulk of hydroxyproline 
between the 6th and 8th days after wounding. The rapid appearance of hy- 
droxyproline in wounds of scorbutic animals upon administration of ascorbic 
acid 10 to 12 days after wounding is accompanied by a concomitant decrease 
in the noncollagenous proline and glycine of the granulation tissue. J.M.C. 


Colorimetric Determination of Tyrosine. G. Ceriotti and L. Spandrio. 
Biochem J., 66, 607 (1957).—The reaction of tyrosine with a-nitroso-8-naphthol 
dissolved in 0.1 N NaOH produces a Unear color response with solutions con 
taining between | and 16 xg. tyrosine/ml. A standard deviation calculated four 
times on groups of ten samples gave a value of + 1.5¢¢. The method is applicable 
to determination of tyrosine in protein hydrolysates. J.M.C, 
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An Improved Method for the Microdetermination of Arginine by 
Use of 8-Hydroxyquinoline. G. Ceriotti and L. Spandrio. Biochem J., 66, 
603-7 (1957).—The color formed by the reaction of arginine with 8-hydroxy 
quinoline is stabilized by extraction into butanol and the use of urea avoided. 
The reaction allows quantitative determination of arginine between 0.5 and 
6 »g/ml; the color is stable for at least 12 hr. Results are reproducible (stand- 
ard deviation + 1.30). J.M.C, 


Effect of Certain Acid Dye Structures on the Rate of Wool Dyeing. 
J. H. Skinkle and E. W. Makuch. American Dyestuj// Reporter, 46, P578-82 
1957.—The fundamental dye structure has only a small effect on the rate of 
dyeing, but it appreciably affects the final equilibrium dye exhaustion. The 
position of the sulfonic group or the shape of the dye molecule appreciably 
affects the rate of dyeing, but has no effect on the final equilibrium exhaustion. 
The greatest equilibrium exhaustion, but the lowest rate of dyeing, is obtained 
when the dye molecule is large: the converse is also true. In general. the data 
for all dyes agree fairly well with the theoretical relationship expressing the 
first half of the dyeing but deviate from the theoretical relationship expressing 
the last half of the dyeing in a manner consistent with the number of carbon 
rings on the dye molecule. R.M.L. 


BOOK REVIEW 


Hides, Skins and Leather under the Microscope. Published and dis 
tributed by the British Leather Manufacturers’ Research Association, Milton 
Park, Egham, Surrey, England. 368 pp.. 996 illus. £8 10s.—This is a most 
interesting and valuable contribution to our knowledge of the microscopy of 
skins, hide, and leathers. There is no other book to compare with it; the photo 
micrographs are superbly done, and each is adequately described. An introduc 
tory chapter records techniques and diagrammatic illustrations which make the 
histology of the photomicrographs more readily understood by persons with 
a minimum of training in this science. The book. as its title indicates. covers 
skin, hide, and leathers. It also includes the process specimens from raw stock 
through to finished leather, instructions for making microassessment of leather. 
and illustrations of many conditions found in leathers. This book should be 
in every tannery library. F. OF. 


CORRECTION 


In the June, 1957, issue of the Journal, page 347. the subtitle of the abstract 
of an article by Nayudamma et al. should read “I. The Effect of Some Salts in 
Sole Leather Tanning”, not “*. . . Chrome Leather Tanning” 
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CHEMICALS... 


The Keys to Quality 


From rugged sole leather to the soft, luxuri- 
ous leather for gloves, Nopco tanning prod- 
ucts insure such characteristics as uni- 
formity, pliability, strength, softness and 
durability. 

For detailed information about Nopco 
chemical products, plus Nopco research fa- 
cilities, available to you, simply write to the 
Tanning Oil Division or consult with the 
Nopeo technical service representative in 
your area. 


Nopco chemicals for 1 leather industry include: 


e Anti-Oxidant and Masking Agents e Degreasing Agents 
e Emulsifiers and Penetrants e Sponging Compounds 
e Fat Liquors e Specialty Items 


VITAL INGREDIENTS FOR VITAL INDUSTRIES 


NOPCO CHEMICAL COMPANY, HARRISON, N.QJ. 
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— BIOBATE 


e biobate is a highly standardized bating compound of extreme stability. 


e biobate provides controlled, effective enzyme action during bating 
for all types of leather. 


e biobate is adaptable to all bating conditions and procedures. 


SEBACOL 





¢ for dependable unhairing 
sebacol produces clean, uniform quality leather 
under varied beamhouse practices. 


STEROZOL 





e reliable germicide 
sterozol inhibits bacterial action and mold growth 
on raw stock and leather in process. 


WALLERSTEIN COMPANY, INC. - 180 MADISON AVENUE, NEW YORK 16, N.Y. 
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“The Reader 


LEATHER and SHOES believes 


in the “Golden Rule” of journalism 





--serves its readers first. It has no 
“sacred cows” nor prejudices. 


Because of this, it is first choice of 
| the industry's key executives. L&S 
| is the most widely read and quoted 
paper in its field, and leads in paid 
(audited) circulation, subscription and 
advertising receipts. 





Readers and advertisers benefit most 
by this policy. That’s why its sub- 
scription list and advertising indexes 


read like the Who's Who of the in- 
dustry. 
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REDUCE LEATHER 
PROCESSING TIME 


Sun Leather Process Oils mix easily and their action is fast 
...stepping up your production. Like many tanners and fin- 
ishers, you'll find these high-quality oils will help assure you 
tough, durable leather. Sun Leather Process Oils are sure 
aids to uniform leather quality, temper and tensile strength. 

For details, prices and delivery information, call your 


nearest Sun representative or write to... 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILA. 3, PA. - SUN OIL COMPANY LIMITED, TORONTO & MONTREAL 


Sun Oi! Company 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
RACINE, WISCONSIN 
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Research Chemists 


TANNERY AND GENERAL OFFICES 
GIRARD, OHIO 407 E MICH. MILWAUKEE. WIS. 


BOSTON - NEW YORK -ST LOUIS HICAG Phone: BROADWAY 6 - 6426.27 





ENS) MORITE BRAND 


Sulphonated and Compounded 


OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


4 The Original Dry Color 
PRESTO <n aro hang 
? PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 


ANY o' Oat 


come 
ast gora* C 
e 60 


Los Angeles Kansas City 
" New York Philadelphia 
Distributors located in principal cities throughout the U.S.A. Chicago Cleveland 





REDUCE LEATHER 
PROCESSING TIME 


Sun Leather Process Oils mix easily and their action is fast 
..stepping up your production. Like many tanners and fin- 

ishers, you'll find these high-quality oils will help assure you 
tough, durable leather. Sun Leather Process Oils are sure 
aids to uniform leather quality, temper and tensile strength. 
For details, prices and delivery information, call your 
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DUMP YOUR DOLLARS 
DOWN THE ane DRAIN! 


Prevents loss of valuable hide substance. 
Reduces soaking time. 


Thoroughly soaks even the most dried out 
back bones. 
Eliminates the need of adding antiseptic 


Concentrated; dissolves instantly; 
low priced. 
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APEX CHEMICAL CO., INC. 
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QUALITY EXTRACTS t 
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Better Grading Figures! 
Better Cutting Figures! 
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IA TANNERY OILS 
qc WT Pana AND FAT LIQUORS 
TANNERY OILS FOR ALL TYPES OF LEATHER 


MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 


Salem Oil & Grease (Co. 


FAT LIQUORS 
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products 
fastest 
service 
ARTHUR C. TRASK CO. 
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STANDARD HIDE POWDER 


A material made to specifications and used internationally 


for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
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KEPECO FINNALINE KEPOLAC 
EMULLO- KEEPA-SHINE FONDO 
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Reg. U. S. Pat. Office 


KEPEC CHEMICAL CORPORATION 
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CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes 
More than 40 years practical application of Scientific Research 
to Leather manufacturing 


ADOLF SCHUBERT, 549 W. Washington Blvd., CHICAGO, ILL 
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e PASTED LEATHER DRYERS 

e TOGGLE DRYERS 

e POLE AND HOOK TYPE CONVEYOR DRYERS 
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PROCTOR & SCHWARTZ, INC. Philadelphia 20, Pa. 
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BorNeO CUTCH extract 


(MANGROVE BARK EXTRACT) 
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Leather processes 
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SAXE CUTCH CORPORATION 
500 FIFTH AVE., NEW YORK 36, N.Y. 


Experimental 
Tannage Facilities 


Testing Wear 
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NIAGARA FALLS, N. Y. 


THE 
TANNERS’ COUNCIL RESEARCH LABORATORY 


THE UNIVERSITY OF CINCINNATI 


is 
THE DEPARTMENT OF BASIC SCIENCE 
in 
THE GRADUATE SCHOOL OF ARTS AND SCIENCE 


The purpose of the laboratory is to conduct scientific research in the fields of 
Science concerned with Tanning and Leather. 


To train Chemists in the technique of research and prepare them for Industry. 


This Laboratory serves as the Official Technical Headquarters for the Tanning 
Industry of the United States. 


Your inquiries will be gladly answered. 


Address DR. FRED O'FLAHERTY, Director 
Tanners’ Council Laboratory 
University of Cincinnati 
Cincinnati 21, Ohio. 
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Exclusively a Tannery Paper 


Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 
Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 

Technical articles and newsworthy 

features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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LOWELL, MASSACHUSETTS 


60-year old, coeducational, state-operated college 


offers a four-year course in 


LEATHER ENGINEERING 


leading to the BACHELOR OF SCIENCE degree 


Emphasis is placed upon the fundamentals of engineering including mathematics 
physics, chemistry, and theoretical and applied mechanics and the application of 
basic scientific principles to leather technology. 


Applicants must be qualified 
high-school graduates 


Advanced transfer credits 
are also accepted 


nformation and college catalogue 
write Dr Albert E. Chouinard Head of the 
Several scholarships available Leather Engineering Department 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


UNIVERSITY OF CINCINNATI 


Research is the seeds 
of Tomorrow's Profits 


Support it and it 


will Support the Industry 


Fred O'Flaherty 
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for uniformity in 
Chrome Tanning 
specify 
dependable 


MUTUAL 


SODIUM BICHROMATE 


When you use Mutual Sodium Bichromate in the preparation of your chromic 
tanning bath you can be confident that there will be dependable consistency in 
its traditional high quality. The eens a purity of Mutual’s product elimi- 


nates the possibility of bichromate problems in liquor formulations. This is 
assured by Mutual's rigid continuous quality control testing during manufacture. 

Remember, too, that Mutual technical service, backed by over 100 years of 
manufacturing experience, is available to you when you need it—from Amer- 
ica’s first producer of chromium icals. 


For those who want a prepored one-bath chrome ' MUTUAL CHROMIUM CHEMICALS 


: . . SOLVAY PROCESS DIVISION 
tan of assured uniformity, Mutual supplies Allied Chemical & Dye Corporation XI 
KOREON in two types—KOREON M at 33-35% 61 Broadway, New York 6, N. Y 


~~ 
basicity ond KOREON X ot 50-52% basicity. Please send 


© Bulletin No. 107—“Preparing Basic Chromic 
Sulfate Tanding Liquors from Sodium 


A tine . Bichromate” 
MI UL al C h romium CO Bulletin No. 108—“Analytical Methods for 
Bichromate Reduction Control” 


& h em ca | Ss C Booklet No. 54—“KOREON One-bath 


Chrome Tan for Leather” L3-5-1 


NAME 


POSITION 


Sodium Bichromate Potassium Bichromate 
Sedium Chromate Potassium Chromate 
Chromic Acid Ammonium Bichromate 


Koreon (One-Bath Chrome Tanj 





To the tanning industry. 





